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D w y e r , G e r a ld  L.. , M . A . , S p r in g  1 9 7 6  Z o o lo g y
C o m p e t it io n  and  H o s t i le  B e h a v io r s  of B lu e - w in g e d  an d  C in n a m o n  
T e a l  in  W e s te r n  M on tan a  (77  p p . )
D ir e c t o r :  P h i l ip  L . W r ig h t
H o s t i le  b e h a v io r s  a n d  r e p r o d u c t iv e  t e r r i t o r i e s  o f B lu e -w in g e d  
a n d  C in n a m o n  T e a l  w e r e  in v e s t ig a t e d  in  th e  s p r in g  o f  1 9 7 4  an d  
1 9 7 5 . N in e  B lu e - w in g e d  an d  14  C in n a m o n Q e r r it o r ie s  w e r e  
m a p p e d  on  t h e  s tu d y  a r e a  n e a r  N in e p ip e  R e s e r v o i r .  T e r r i t o r i e s  
w e r e  m u tu a lly  e x c l u s iv e  a n d  t e r r i t o r i a l  r e q u ir e m e n t s  w e r e  t h e  
s a m e  f o r  b o th  s p e c i e ^  L a r g e ,  p e r m a n e n t  p o th o le s  w e r e  
s e l e c t e d .  F iv e  h o s t i l e  b e h a v io r s  w e r e  d e s c r ib e d  and  f lo w  c h a r t s  
o f t h o s e  b e h a v io r s  w e r e  d r a w n . T h r e e  b e h a v io r s  w e r e  p r e ­
v i o u s ly  d e s c r ib e d ,  but n ot in  th e  n a tu r a l  s t a t e  f o r  C in n a m o n  
T e a l .  O n th e  s tu d y  a r e a ,  938  o b s e r v a t io n s  w e r e  r e c o r d e d ,  and  
a n  e q u a l o r  l a r g e r  n u m b e r  o f  o b s e r v a t io n s  w e r e  m a d e  o ff  th e  
s tu d y  a r e a  an d  d u r in g  1 9 7 3 . H o s t i le  b e h a v io r s  w e r e  d e s c r ib e d  
b a s e d  on  1 00  in t e r a c t io n s  r e c o r d e d  on  t h e  s tu d y  a r e a  an d  o b s e r ­
v a t io n s  o ff  th e  a r e a .  T h e  h o s t i l e  b e h a v io r s  o f t h e s e  tw o  s p e c i e s  
w e r e  th e  s a m e  w ith  th e  e x c e p t io n  o f  v o c a l i z a t io n .  T h e  s i m i l a r i t y  
in  h o s t i l e  b e h a v io r s ,  in t e r s p e c i f i c  in t e r a c t io n ,  an d  m u tu a lly  
e x c l u s iv e  t e r r i t o r i e s  p o in te d  t o  d ir e c t  c o m p e t i t io n  b e tw e e n  t h e s e  
t w o  s p e c i e s  on  t h e  b r e e d in g  g r o u n d s^  T w o  a l t e r n a t iv e s  w e r e  
s u g g e s t e d :  [(1 ) th a t  c o m p e t i t iv e  a d v a n ta g e  w o u ld  a l lo w  o n e  
s p e c i e s  t o  su p p la n t th e  o th e r ,  o r  (2 ) th a t t h e s e  tw o  s p e c i e s  a r e  
a f f e c t e d  l i t t l e  if  a n y  b y  c o m p e t i t io n  in  t h i s  a r e a  o f r a n g e  o v e r la p .  
T h e  f i r s t  a l t e r n a t iv e  w a s  r e j e c t e d  d u e  t o  t h e  lo n g  h i s t o r y  o f b o th  
s p e c i e s  in  th e  a r e a  o f o v e r la p ,  an d  it w a s  s u g g e s t e d  th a t t h e s e  
t w o  s p e c i e s  a r e  p a r t ia l  c o m p e t i t o r s ,  h o ld in g  e a c h  o th e r  in  c h e c k  
in  th e  a r e a  o f o v e r la p ,  w ith  e a c h  h a v in g  a  c o m p e t i t iv e  a d v a n ta g e  
a t s o m e  o th e r  l e v e l  o f n ic h e  o r g a n iz a t io n .
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CHAPTER I
IN T R O D U C T IO N
C in n a m o n  T e a l  (A n as c y a n o p te r a ) and  B lu e -w in g e d  T e a l  
(A . d l s c o r s ) a r e  tw o  v e r y  s im i la r  m e m b e r s  o f th e  N o rth  A m e r ic a n  
A n a tin a e . V a r io u s  a u th o r s  s t a t e  th a t t h e s e  tw o  s p e c i e s  a r e  c l o s e l y  
r e la t e d ,  h a v e  s i m i la r  b e h a v io r s ,  a r e  n e a r  e a c h  o th e r  in  s i z e  and  
a p p e a r a n c e , and b r e e d  in  th e  s a m e  a r e a s  o f w e s t e r n  N o r th  A m e r ic a .  
T h e  F la th e a d  d r a in a g e  in  n o r th w e s te r n  M ontana i s  o n e  of t h e s e  a r e a s  
w h e r e  b o th  s p e c i e s  n e s t -  D u r in g  1973  in  t h is  a r e a ,  I o b s e r v e d  B lu e ­
w in g e d  and  C in n a m o n  p a ir s  e n g a g e d  in  in t e r s p e c i f i c  a g g r e s s io n  d u r in g  
A p r il  and  M ay. I w a s  th e n  in v o lv e d  in  a s tu d y  o f th e  C o m m o n  (o r  
W ils o n 's )  S n ip e  (C a p e lla  g a l l in a g o ). I la t e r  t e r m in a te d  th at s tu d y  
w h e n  th e  e x c e l le n t  b o o k  b y  L e s l i e  M . T u c k  (1 9 7 2 ) d e s c r ib e d  th e  
b e h a v io r s  I had b e e n  s tu d y in g . O b s e r v a t io n s  o f t h e s e  t e a l ,  c o u p le d  
w ith  r e f e r e n c e s  in  th e  l i t e r a t u r e  c o n c e r n in g  t h e ir  s i m i la r i t y  and  
r e a d in e s s  t o  b r e e d  in  c a p t iv ity , p r o m p te d  t h is  s tu d y . A ls o  about th a t  
t im e ,  a h y b r id  d r a k e  w a s  s e e n  in  th e  B la c k fo o t  V a l le y  (P . L . W r ig h t, 
p e r s .  c o m m . ). O th e r  h y b r id s  h a v e  b e e n  r e c o r d e d  (H a r r is  and  
W h e e le r  1 9 6 5 ).
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A  s tu d y  a r e a  on  P u b lic  H unting A r e a  a d ja c e n t t o  N in e p ip e  
N a tio n a l W ild life  R e fu g e  w a s  c h o s e n  w h ic h  o f fe r e d  a la r g e  p r a ir ie  
p o th o le  b r e e d in g  a r e a  u s e d  b y  b o th  s p e c i e s .  T h e  p r im a r y  o b j e c t iv e s  
of th e  s tu d y  w e r e  to :
1) d e s c r ib e  and c o m p a r e  h o s t i l e  b e h a v io r s  fo r  b oth  s p e c i e s  
u n d er  n a tu r a l c o n d it io n s ;
2 ) d e s c r ib e  t e r r i t o r i a l  r e q u ir e m e n ts  fo r  b o th  s p e c i e s  on  th e  
b r e e d in g  grou n d ; and
3) d e te r m in e  th e  e x te n t o f c o m p e t it io n  b e tw e e n  t h e s e  tw o  
s p e c i e s  fo r  r e s o u r c e s .
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C H A P T E R  II 
D E S C R IP T IO N  O F  T H E  S T U D Y  A R E A
L o c a t io n
T h e  s tu d y  a r e a  l i e s  in  th e  F la th e a d  V a l le y ,  L a k e  C ou n ty , 
M on tan a , w ith in  th e  b o u n d a r ie s  o f th e  F la th e a d  In d ian  R e s e r v a t io n .
T h e  12 9 .6  ha p lo t i s  on t h e  e a s t  s id e  of U .S .  H igh w ay  93 ju s t  n o r th  
o f A lle n to w n  and i s  p a r t o f th e  N in e p ip e  G a m e  M a n a g e m e n t A r e a  
a c q u ir e d  b y  th e  S ta te  in  1 9 5 3 . T h e  d e s c r ip t io n  on S ta te  m a p s  i s  
"T he w e s t e r n  ^ o f s e c t io n  36" ( F ig s .  1 and 2 ) , T h e  s tu d y  a r e a  i s  
1. 6 k m  fr o m  n o r th  t o  so u th  and 0 . 8 k m  fr o m  e a s t  t o  w e s t .
T h e  V a l le y  f lo o r  in  and  a ro u n d  th e  s tu d y  a r e a  i s  s w e l l  and  
s w a le  to p o g r a p h y  w ith in  r e c e s s i o n a l  m o r a in e s  of p r e -W is c o n s in  
g la c ia t io n  (A ld en  1 9 5 3 ). E a s t  o f th e  V a l le y  th e  M is s io n  R a n g e  r i s e s  
o v e r  1, 900 m . T h e  w e s t e r n  s id e  o f  th e  V a l le y  i s  b o r d e r e d  b y  th e  
F la th e a d  R iv e r  an d  a  s e r i e s  o f lo w  f o o t h i l l s .  T h e  t r a c t  is  b r a c k e te d  
b y  tw o  la r g e  r e s e r v o i r e s ,  th e  8 10  ha N in e p ip e  R e s e r v o ir ,  p a r t o f th e  
N in e p ip e  R e fu g e , t o  th e  s o u th  an d  w e s t ,  and  th e  3 25  h a  K ic k in g  H o r s e  
R e s e r v o ir  t o  th e  n o r th  and  e a s t .  B o th  r e s e r v o i r s  s e r v e  a s  b r e e d in g  
a r e a s ,  m ig r a t o r y  s t o p o v e r s ,  and  w in te r in g  a r e a s  fo r  w a te r fo w l.
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G e o lo g y
T h e  a r e a  i s  a  t y p ic a l  p r a ir i e  p o th o le  t y p e .  T h e  s o i l s  a r e  
m o s t ly  s i l t y  c la y  lo a m s  w ith  a s c a t t e r in g  o f  o th e r  lo a m s  and  s i l t ,  
w h ic h  a r e  e x c e l le n t  w a te r  r e t a in e r s  (H a r r is  1 9 5 4 ) . T h e  s o i l  c o n ta in s  
n u m e r o u s  r o c k s  of a l l  s i z e s  up t o  2 m  in  d ia m e t e r .  P o t h o le s  r a n g e  
in  s i z e  fr o m  o n ly  a  few  t o  o v e r  100 m  in  le n g th .
L and U s e
P r io r  t o  S ta te  o w n e r s h ip , th e  s tu d y  a r e a  w a s  fa r m la n d .  
W h eat and h a y  w e r e  th e  p r im a r y  c r o p s ,  and l iv e s t o c k  w e r e  g r a z e d .  
N o  g r a z in g  h a s  b e e n  a l lo w e d  s in c e  S ta te  a c q u is i t io n . S o m e  w h ea t  
p la n t in g s  w e r e  m a d e  in  1 9 7 3 , a n d , in  th e  s p r in g  o f 1 9 7 4 , s e v e r a l  
a r e a s  had  w in te r  w h e a t . S o m e  w h ea t g r e w  a g a in  in  t h e s e  a r e a s  in  
1975  d u e  t o  u n h a r v e s te d  s e e d s ,  but th e  m a j o r i t y  o f  t h e s e  a r e a s  w e r e  
u n d e r g o in g  s e c o n d a r y  s u c c e s s i o n .  T h e  m a j o r i t y  o f th e  a r e a  w a s  a  
b lu e g r a s s - w h e a t g r a s s  ty p e  w ith  abundant f o r b s .
T h e  n o r th w e s t  c o r n e r  o f  th e  a r e a ,  a p p r o x im a te ly  0 . 5 h a , 
w a s  g r a d e d  in  1973  and  1 9 7 4 , an d  s e v e r a l  o f th e  p o th o le s  in  th a t  
s e c t io n  w e r e  m u d d ie d , r e d u c in g  u s e  b y  w a te r fo w l.  T h e  w a te r  had  
m o s t ly  c le a r e d  b y  1 9 7 5 .
P o th o le  D e n s ity
T h e  s tu d y  a r e a  c o n ta in s  a  t o t a l  o f 105  p o th o le s ,  o r  0 . 8 p o t ­
h o le s  p e r  h a . T h e  e n t ir e  1 , 1 7 6 . 5 ha t r a c t  c o n ta in s  686  p o th o le s ,  o r
Reproduced with permission of the copyright owner. Further reproduction prohibited without permission.
0 . 58 p e r  h a . T h is  i s  r e la t iv e ly  d e n s e  w h e n  c o m p a r e d  to  a r e a s  
s tu d ie d  b y  E v a n s  and B la c k  (1 9 5 6 ) w h o  fou n d  0 .1 3  p e r  ha in  Sou th  
D a k o ta  an d  K e ith  (1 9 6 1 ) w h o  foun d  0 .2 8  p e r  ha in  s o u th e a s t  A lb e r ta .  
E a c h  p o th o le  i s  id e n t if ie d  b y  a n u m b e r e d  m e t a l  t a g  a f f ix e d  t o  a  m e t a l  
p o s t  p la c e d  n o r th  o f  th e  p o th o le  b y  S ta te  p e r s o n n e l .
C lim a te
M ild  t o  c o ld  w in t e r s  w ith  t e m p e r a t u r e s  a s  lo w  a s  -30® C and  
sn o w  c o v e r  o f up t o  0 . 6 m  p r e v a i l .  S p r in g  i s  g e n e r a l ly  w e t  w ith  ab ou t  
10 c m  o f  th e  30 c m  a n n u a l p r e c ip i ta t io n  f a l l in g  in  M ay  and  J u n e . 
S u m m e r s  a r e  hot and  d r y  w ith  t e m p e r a t u r e s  up t o  36®C. A u tu m n  is  
g e n e r a l ly  w a r m  w ith  t e m p e r a t u r e s  up t o  25®C th r o u g h  O c to b e r .
Snow  c o v e r  and s p r in g  r a in s  a r e  th e  o n ly  s o u r c e s  o f w a te r  fo r  th e  
p o th o le s ;  th u s , a n n u a l p r e c ip it a t io n  a f f e c t s  th e  n u m b e r s  o f d u c k s  
n e s t in g  on th e  a r e a .  S ta te  m a p s  d e s ig n a te  a n y  p o th o le  c o n ta in in g  
w a t e r  on 1 S e p te m b e r  1 9 6 0  a s  p e r m a n e n t  s in c e  1960  w a s  a v e r y  d r y  
y e a r .  T h e  w a te r  in  t h e  p o th o le s  i s  a lk a l in e ,  s o m e  p o th o le s  le a v in g  
a d is t in c t  w h ite  p r e c ip i t a t e  a s  t h e y  r e c e d e .
V e g e ta t io n
D u e  t o  w h ea t p la n t in g s ,  n o n a q u a tic  v e g e ta t io n  on th e  s tu d y  
a r e a  la y  in  z o n e s  o f m o r e  o r  l e s s  d is tu r b e d  a r e a s .  H o w e v e r , th e  
m a j o r i t y  o f  th e  s tu d y  a r e a  w a s  r e la t iv e ly  m a tu r e  g r a s s la n d .  A q u a tic  
v e g e t a t io n  w a s  r e l a t iv e l y  u n d is tu r b e d  b y  a g r ic u l t u r a l  p r a c t i c e s  an d
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w a s  t y p ic a l  o f m o s t  p o th o le  a r e a s .  L o k e m o e n  <1962) c o m p ile d  a l i s t  
o f  a q u a tic  p la n ts  fo r  th e  N in e p ip e  a r e a  d u r in g  h is  s tu d y  of th e  R e d h ea d  
(A y th y a  a m e r ic a n a ). T h at l i s t  and a l i s t  o f n o n a q u a tic  p la n ts  a r e  
fo u n d  in  A p p e n d ix  I. C e r ta in  a v ia n  and  m a m m a lia n  fa u n a  a r e  l i s t e d  
in  A p p e n d ix  II, an d  t h o s e  b r e e d in g  on th e  a r e a  a r e  d e n o te d . W h ile  
v e g e t a t io n  and fa u n a  had  l i t t l e  e f f e c t  on  b e h a v io r s  o r  t e r r i t o r i e s  in  
t h i s  s tu d y , t h e s e  d a ta  a r e  in c lu d e d  t o  sh o w  w h at ty p e  of b io m e  e x is t e d  
h e r e  and fo r  fu tu r e  r e f e r e n c e  b y  o th e r s  in t e r e s t e d  in  c o v e r ,  d ie t ,  
p r e d a t o r s ,  e t c .
Reproduced with permission of the copyright owner. Further reproduction prohibited without permission.
C H A P T E R  III 
M A T E R IA L S A N D  M ETH O D S
O b s e r v a t io n
T h is  s tu d y  r e q u ir e d  a g r e a t  d e a l o f t im e  in  th e  f ie ld  r a th e r  
th a n  e la b o r a te  t e c h n iq u e s .  E ig h ty  d a y s  w e r e  sp e n t on th e  s tu d y  a r e a .  
O v e r  4 00  h o u r s  w e r e  sp e n t in  d ir e c t  o b s e r v a t io n , and 938 o b s e r v a ­
t io n s  of in d iv id u a ls  w e r e  r e c o r d e d  on th e  s tu d y  a r e a  (493 C in n am on  
T e a l  and 4 45  B lu e  w in g e d  T e a l  o b s e r v a t io n s ) .  ^ |^ ap tu rin g  and m a r k in g  
p a ir s  w a s  not a tte m p te d  d u e  to  la c k  o f s u f f ic ie n t  m a n p o w e r  and  a  
b e l i e f  th a t b ir d s  s o  t r e a te d  m ig h t aban don  th e  a r e a  and th u s  b ia s  th e  
s tu d y . I f e l t  I c o u lc ^ d e s c r ib e  t e r r i t o r i e s  b y  c lo s e ,  d a ily  o b s e r v a t io n s  
o f  p a ir s  on th e  a r e a ,(  and e x p e r ie n c e  p r o v e d  t h i s  p o s s ib le .
T h e  s tu d y  a r e a  w a s  r e c o n n o ite r e d  in  th e  f a l l  of 1 9 7 3 , and a  
r o u te  w a s  m a p p ed  w h e r e b y  a l l  p o th o le s  co u ld  b e  c h e c k e d . T h e  " k ettle"  
n a tu r e  o f th e  p o th o le s  and  n a tu r a l c o v e r  m a d e  u n se e n  a p p r o a c h e s  e a s y .  
A 2 0 X  s p o tt in g  s c o p e ,  6X  b in o c u la r s ,  a  m ap  w ith  p o th o le  n u m b e r s ,  
and  a  s m a l l  ta p e  r e c o r d e r  w e r e  c a r r ie d  on th e  r o u te . A l l  p e r t in e n t  
d ata  w e r e  r e c o r d e d  on t a p e s  and la t e r  t r a n s c r ib e d  in to  n o te b o o k s . At
f i r s t ,  th e  r o u te  w a s  c o v e r e d  d a ily , but la t e r  o n ly  e v e r y  o th e r  d a y . On
/ " / S a tu r d a y s  and S u n d aj^ ,/ h u m a n  r e c r e a t io n a l  u s e  o f th e  a r e a  d is tu r b e d
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th e  w a te r fo w l and m a d e  a c c u r a t e  r e c o r d in g s  im p o s s ib le .  T h e  f i r s t  
an d  la s t  h o u r s  o f d a y lig h t w e r e  a v o id e d  a s  m a n y  d u ck s m o v e d  in  and  
out o f  th e  a r e a  t o  f e e d . T h r e e  t o  6 h o u r s  w e r e  n e e d e d  on a n y  g iv e n  
d a y  to  g a th e r  d a ta .
S e a r c h in g  f o r  N e s t s
W h en  lo n e  d r a k e s  w e r e  s e e n  on t e r r i t o r i e s ,  a  s e a r c h  w a s  
in it ia te d  in  th a t a r e a  f o r  th e  n e s t .  In 1 9 7 4 , I s e a r c h e d ,  u s in g  a  
f lu s h in g  w h ip , but in  1 9 7 5 , I u s e d  a  L a b r a d o r  r e t r i e v e r .  In on e  c a s e  
th e  d og  cau gh t a  g a d w a ll h en  (A . s t r e p e r a ) and  s te p p e d  on on e  of h e r  
e g g s .  T h e  h en  w a s  r e l e a s e d  u n h a r m ed , and w a s  on th e  n e s t  tw o  d a y s  
la t e r .  S e a r c h e s  fo r  n e s t s  w e r e  c o n d u cte d  a f t e r  th e  r o u te  w a s  c o v e r e d  
s o  a s  not t o  a l t e r  r e c o r d in g  r o u t in e . A fte r  a  n e s t  w a s  d i s c o v e r e d ,  it 
w a s  v i s i t e d  on e a c h  t r ip  t h e r e a f t e r  u n til h a tc h in g . B y  1 J u ly  o f e a c h  
y e a r ,  m o s t  c lu tc h e s  had  h a tc h e d  and  t e r r i t o r i e s  w e r e  ab an d on ed  b y  
d r a k e s ,  s o  a l l  r e c o r d in g  w a s  s to p p e d . T h e  a r e a  w a s  v i s i t e d  
o c c a s io n a l ly  a f te r  1 J u ly  to  c h e c k  fo r  s e c o n d  n e s t in g  a t te m p ts  (S ow Is  
1 9 4 9 ) o r  la t e  c lu t c h e s .
P o th o le  C la s s i f i c a t io n
I c l a s s i f i e d  p o th o le s  on  th e  a r e a  o n ly  w ith  r e g a r d  t o  t h e ir  
c a p a c ity  t o  h o ld  w a te r  th r o u g h  th e  b r e e d in g  s e a s o n .  T h e y  w e r e :
1) p e r m a n e n t , o r  a lw a y s  h a v in g  o p e n  w a te r ;
2 ) s e m i- p e r m a n e n t ,  o r  a lw a y s  h a v in g  w a te r  but b e c o m in g
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c o v e r e d  b y  e m e r g e n t  v e g e ta t io n ;  and
3) t e m p o r a r y , o r  t h o s e  th a t e v e n tu a lly  d r y  out.
T h e s e  c la s s i f i c a t io n s  ca n  c h a n g e  fr o m  y e a r - t o - y e a r  due t o  v a r ia t io n  
in  a n n u a l p r e c ip ita t io n .
D is t in g u is h in g  H en s
It w a s  im p o r ta n t t o  le a r n  t o  d is t in g u is h  h e n s .  I o b s e r v e d  
h u n d red  of p a ir s  o f b o th  s p e c i e s  fr o m  1973  t o  1975  and t e s t e d  th e  
t h e o r y  th a t C in n am on  T e a l  h a v e  a  lo n g e r  and h e a v ie r  b i l l  th a n  B lu e -  
w in g e d  T e a l  b y  c o m p a r in g  p a ir s  th a t w e r e  n e a r  o n e  a n o th e r . In a l l  
c a s e s ,  th e  C in n a m o n  T e a l  a p p e a r e d  t o  h a v e  a lo n g e r  and h e a v ie r  b i l l .
In m a n y  c a s e s  I t e s t e d  m y s e l f  b y  s e e in g  a h e n , and th e n  th e  d r a k e  
( F ig .  3 ) . W hen s i d e - b y  s id e ,  th e  C in n a m o n  h en  a p p e a r e d  b ro w n  
c o m p a r e d  to  th e  g r a y  c a s t  o f B lu e -w in g  h e n s . F o r tu n a te ly  d u r in g  th e  
c o u r s e  o f t h is  s tu d y , I had  t o  d is t in g u is h  lo n e  h e n s  o n ly  12 t i m e s .
M o v ie s
In 1 9 7 5 , s e v e n  r o l l s  o f S u p er  8 m o v ie  f i lm  w e r e  m a d e  o f t e a l  
e n g a g e d  in  h o s t i l e  b e h a v io r .
In c id e n ta l D ata
N o  a tte m p t w a s  m a d e  t o  m e a s u r e  e i th e r  th e  p r o d u c t iv ity  o r  
th e  m e th o d s  o f r e a r in g  y o u n g  fo r  e i th e r  s p e c i e s .  F o o d  w a s  c o n s id e r e d  
a n o n lim it in g  r e s o u r c e .  T h e  s tu d y  w a s  c a r r ie d  out t o  th e  p o in t o f
Reproduced with permission of the copyright owner. Further reproduction prohibited without permission.
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C in n a m o n  T e a l .
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h a tc h in g , a f te r  w h ic h  a lm o s t  a l l  p a ir s  and t e r r i t o r i e s  had b r o k e n  up. 
D u r in g  th e  s tu d y , a  g o o d  d e a l  o f in c id e n ta l  in fo r m a tio n  w a s  g a th e r e d  
(A p p en d ix  III). F e e d in g  b e h a v io r s  w e r e  r e c o r d e d  d u r in g  1 9 7 4 , but t h is  
w a s  not d on e  in  1975  on  th e  a d v ic e  o f th e  c o m m it t e e .  I f e e l  th a t  
fe e d in g  b e h a v io r s  a r e  v e r y  s i m i la r .  A ls o ,  th e  b i l l  s i z e  d i f f e r e n c e  
m a y  c o n tr ib u te  to  d i f f e r e n c e s  in  fo o d  i t e m s ,  a s  h a s  b e e n  sh o w n  in  
la n d  b ir d s  (S v a r d so n  1 9 4 9 , S c h o e n e r  1 9 6 5 ).
Reproduced with permission of the copyright owner. Further reproduction prohibited without permission.
C H A P T E R  IV 
B E H A V IO R  A N D  P H Y S IC A L  C O M PA R ISO N S
B e h a v io r
W a te r fo w l b e h a v io r s  w e r e  w e l l  s tu d ie d  fo llo w in g  th e  le a d  o f  
D e la c o u r  and  M a y r  (1 9 4 5 ), L o r e n z  (1 9 5 3 ) , J o h n sg a r d  (1 9 6 5 ) , and  
M cK in n ey  (1965  and  1 9 7 0 ). M cK in n ey  (1 9 7 0 ) s tu d ie d  th e  d is p la y s  o f  
fo u r  s p e c i e s  o f  a  g ro u p  c a l le d  " B lu e -w in g e d  d u c k s ,"  a w e ll-d e f in e d  
g ro u p  w ith in  th e  s u b fa m ily  a n a tin a e  (o r  d a b b lin g  d u ck s) c o n ta in in g  
s e v e n  s p e c i e s .  A l l  s e v e n  s p e c i e s  h a v e  d ia g n o s t ic  b lu e  p a tc h e s  on th e  
u p p er  w in g . B o th  th e  C in n a m o n  and  B lu e -w in g e d  T e a l  b e lo n g  t o  th is  
g r o u p . T h e  C o m m o n  S h o v e le r  (A . c ly p e a ta ) i s  th e  o n ly  m e m b e r  of 
th e  g r o u p  that s h a r e s  i t s  b r e e d in g  r a n g e  w ith  t h e s e  tw o  t e a l ,  and  a l l  
t h r e e  a r e  found  on th e  s tu d y  a r e a .  T h e  s h o v e le r  d o e s  h y b r id iz e  w ith  
b o th  s p e c i e s ,  e v e n  p r o d u c in g  f e r t i l e  h y b r id s  w ith  th e  C in n a m o n  T e a l  
(J o h n sg a r d  1 9 6 5 ). W h ile  t h is  s tu d y  e m p h a s iz e d  b e h a v io r s  and  c o m ­
p e t it io n  b e tw e e n  B lu e -w in g e d  and  C in n a m o n  T e a l ,  in te r a c t io n s  w ith  
th e  C o m m o n  S h o v e le r , a lth o u g h  r a r e ,  w e r e  o b s e r v e d .
M cK in n ey  (1 9 7 0 ) p o in ts  up s tr o n g  b e h a v io r a l  s i m i l a r i t i e s  of 
th e  B lu e -w in g e d  d u ck s  and s u g g e s t s  th a t th e y  c o n s t itu te  s tr o n g  
e v id e n c e  o f ta x o n o m ic  r e la t io n s h ip .  On th e  b r e e d in g  g r o u n d s , w h e r e
14
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t h i s  s tu d y  to o k  p la c e ,  a g g r e s s i v e  ( a l s o  c a l le d  h o s t i l e  o r  a g o n is t ic )  
b e h a v io r s  a r e  m o s t  c o m m o n ly  s e e n .  J o h n sg a r d  (1 9 6 5 ) d e s c r ib e s  
s i m i l a r i t i e s  in  a g g r e s s i v e  b e h a v io r :
In a l l  s p e c i e s  o f t h i s  g r o u p  [B lu e -w in g e d  d u ck s] in c it in g  
a s s u m e s  an  a lm o s t  u n ifo r m  p a tte r n  and  i s  c h a r a c te r iz e d  b y  
m a r k e d  ch in  l i f t in g  [ c a l le d  h o s t i l e  p u m p in g  h e r e in ]  a lte r n a te d  
w ith  b i l l  lo w e r in g , but w ith  v e r y  l i t t l e  l a t e r a l  m o v e m e n t .
H e c o n t in u e s .
In c it in g  in  th e  B lu e -w in g e d  d u c k s  t o  s o m e  d e g r e e  r e s e m b le s  
p r e c o p u la to r y  h e a d -p u m p in g  an d  t h i s  s i m i la r i t y  i s  fu r th e r  
s tr e n g th e n e d  b y  th e  t e n d e n c y  o f th e  m a le  t o  r e sp o n d  w ith  s im i la r  
c h in - l i f t in g  m o v e m e n t s .  D u r in g  in c it in g  and a g g r e s s i v e  c h in -  
l i f t in g ,  h o w e v e r , th e  b i l l  i s  t i l t e d  s l ig h t ly  u p w ard , w h e r e a s  in  
p r e c o p u la to r y  h e a d -p u m p in g  it i s  h e ld  l e v e l  o r  i s  t i l t e d  d o w n w a rd  
s o m e w h a t . It i s  o f  in t e r e s t  th a t tw o  d is p la y s  w h ic h  h a v e  s u c h  
w id e ly  d if fe r in g  c o n n o ta t io n s  c a n  b e  o f s u c h  s i m i la r  a p p e a r a n c e  
th a t t h e y  a r e  a lm o s t  n e v e r  r e c o g n iz e d  a s  d is t in c t  in  th e  l i t e r a t u r e .
M any a u th o r s  r e f e r  t o  c o u r ts h ip  r i tu a ls  on  th e  b r e e d in g  
g ro u n d . S in c e  m o s t  B lu e -w in g e d  and C in n a m o n  T e a l  a r e  p a ir e d  on  
t h e  w in te r in g  g r o u n d s  (M cK in n ey  1 9 7 0 ) , I th in k  t h e s e  o b s e r v e r s  w e r e  
p r im a r i ly  s e e in g  m a le s  d e fe n d in g  t e r r i t o r i e s  a n d /o r  th e  h e n . I sa w  
n o  h e n s  th a t I th ou gh t w e r e  u n p a ir e d , but at t i m e s ,  a s  m a n y  a s  t h r e e  
" b a c h e lo r s "  w o u ld  fo l lo w  a  p a ir  and c o u r t  th e  f e m a le .  M o st " t h r e e -  
d u ck  f l ig h t s "  w e r e  a  r e s id e n t  m a le  c h a s in g  an  in tr u d in g  p a ir  a w a y  
f r o m  h is  t e r r i t o r y .
P h y s i c a l  C o m p a r is o n s
T h e  " p r in c ip le  o f C a u se "  (W h ita k er  1 9 7 0 ) s t a t e s  th a t  n o  tw o  
a n im a ls  c a n  o c c u p y  th e  s a m e  n ic h e  at th e  s a m e  t i m e .  T h e s e  tw o  t e a l
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d is p la y  s i m i la r  b e h a v io r s ,  a r e  s im i la r  in  s i z e ,  and b r e e d  in  th e  
s a m e  a r e a  w h e r e  t h e ir  r a n g e s  o v e r la p . T h e  h e n s  a r e  v e r y  s i m i la r .  
U n le s s  t h e s e  tw o  s p e c i e s  a r e  su b d iv id in g  th e  a v a i la b le  r e s o u r c e s ,  it 
i s  p o s s ib l e  th a t th e y  a r e  c o m p e tin g  d ir e c t ly  w ith  on e  a n o th e r .  
P h y s ic a l ly ,  th e  tw o  t e a l  a r e  v e r y  s i m i la r .  B en n ett (1 9 3 8 ) found  th at  
s e v e n  B lu e -w in g e d  d r a k e s  w e ig h e d  a p p r o x im a te ly  359  g in  th e  s p r in g ,  
and h e n s  356  g , K o r tr ig h t  (1 9 4 2 ) g iv e s  th e  w e ig h t  o f 13 C in n am on  
d r a k e s  ( s e a s o n  u n s p e c if ie d )  a s  1 2 .0  o z  (340  g) and  11 h e n s  a s  1 2 .5  o z  
(354  g ), w h ic h  a r e  a lm o s t  id e n t ic a l .  In an  in t e r s p e c i f ic  in te r a c t io n ,  
s i z e  c o u ld  b e  a fa c t o r .  T h e  w in g s ,  im p o r ta n t in  s o m e  d is p la y s ,  a r e  
n e a r ly  id e n t ic a l .  T h e  h e n s  a r e  d e s c r ib e d  r e p e a te d ly  a s  p r a c t ic a l ly  
in s e p a r a b le  (M ern e  1 9 7 4 , K o r tr ig h t  1 9 4 2 , J o h n s g a rd  1 9 6 5 , and  
D e la c o u r  1 9 5 6 ). In a d d it io n , th e  tw o  s p e c i e s  h y b r id iz e  r e a d ily ,  
p r o d u c in g  f e r t i l e  h y b r id s . D e la c o u r  (1 9 5 6 ) s t a t e s :
In c a p t iv ity  th e y  [B lu e -w in g e d  T e a l]  c r o s s  t o o  r e a d i ly  w ith  
C in n a m o n  T e a l  . . . .  It i s  th e  m o r e  s u r p r is in g  th at t h e s e  tw o  
c l o s e l y  a l l ie d  t e a l  s e ld o m  c r o s s  in  th e  w ild  s t a t e  in  th e  r a th e r  
n a r r o w  a r e a s  w h e r e  t h e y  c o - e x i s t  in  N o r th  A m e r ic a .
T h e  tw o  t e a l  d i f f e r  m a in ly  in  th at: 1) th e  m a le s  h a v e
d if fe r e n t  h e a d  and  b o d y  c o lo r a t io n ;  2 ) th e  C in n a m o n  d ra k e  h a s  r e d  
r a th e r  th a n  b ro w n  e y e s ;  and 3) th e  b i l l  o f th e  C in n a m o n  T e a l  i s  
l a r g e r  and m o r e  s h o v e le r  l ik e .
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R E S U L T S
H o s t i le  B e h a v io r s
T h e  m a in  g o a l  o f  th e  b e h a v io r a l  p o r t io n  o f th e  s tu d y  w a s  t o  
d e te r m in e  th e  e x te n t  of s i m i l a r i t i e s  b e tw e e n  t h e  h o s t i l e  b e h a v io r s  o f  
th e  tw o  s p e c i e s .  S tr o n g  d i f f e r e n c e s  in  t h e s e  b e h a v io r s  co u ld  p r e v e n t  
d ir e c t  c o m p e t it io n  fo r  n e s t in g  t e r r i t o r i e s .  T h is  a p p e a r s  t o  b e  th e  
c a s e  f o r  m o s t  w a te r fo w l,  a s  m a n y  s p e c i e s  th a t c a n , and p r o b a b ly  
d o , c o m p e te  fo r  s o m e  fo o d  i t e m s  c o e x is t  p e a c e fu l ly  on n e s t in g  
g r o u n d s .
D u r in g  th e  s tu d y , 1 00  h o s t i l e  in t e r a c t io n s  w e r e  o b s e r v e d  on  
th e  s tu d y  a r e a ,  in  w h ic h  d u ck s  e n g a g e d  in  o n e  o r  m o r e  o f f iv e  
b e h a v io r s  d e s c r ib e d  b e lo w . In 172 c a s e s ,  tw o  d r a k e s  o f o n e  o r  b o th  
s p e c i e s  w e r e  p r e s e n t  on  th e  s a m e  p o th o le . B o th  s p e c i e s  d e m o n s tr a te d  
t h e  a b i l i t y  t o  d i s c e r n  r iv a l  d r a k e s  (o r  p a ir s )  a t a n y  d is ta n c e  
e n c o u n te r e d  on t h e  p o t h o le s .  If tw o  d r a k e s  w e r e  in  p la in  v ie w ,  th e  
p o te n t ia l  f o r  an  in te r a c t io n  e x is t e d .  It i s  p o s s ib l e  but u n lik e ly  in  t h e  
72 c a s e s  o f  n o n in te r a c t io n  th a t th e  b ir d s  d id  n ot s e e  o n e  a n o th e r .
T h u s ,  out o f  172 " p o s s ib le "  in t e r a c t io n s ,  100 a c tu a l ly  o c c u r r e d .
M an y  o th e r  h o s t i l e  in t e r a c t io n s  w e r e  o b s e r v e d  o ff th e  a r e a ,  but w e r e
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not q u a n tif ie d .
T h e s e  o b s e r v a t io n s  w e r e  m a d e  fr o m  f i r s t  a r r iv a l  in th e  
s p r in g  u n t il  e g g s  w e r e  h a tc h e d  and t e r r i t o r i e s  w e r e  ab an d on ed . In 
1 9 7 4 , t h e  f i r s t  p a ir s  a r r iv e d  22  A p r i l ,  in  1975 on 5 M ay. D u r in g  b o th  
y e a r s ,  o b s e r v a t io n s  w e r e  t e r m in a te d  on 1 J u ly . T h e s e  a r r iv a l  t im e s  
a r e  so m e w h a t  la t e r  th a n  in  s o m e  c o m p a r a b le  n o r th e r n  a r e a s  (D an e  
1 9 6 6 ).
O ut o f  100  in t e r a c t io n s  r e c o r d e d , 38 in v o lv e d  o n ly  C in n a m o n  
T e a l ,  23  o n ly  B lu e -w in g e d  T e a l ,  and 39  w e r e  in t e r s p e c i f ic .  T h e s e  
f ig u r e s  w i l l  b e  d i s c u s s e d  fu r th e r  a f t e r  th e  h o s t i l e  b e h a v io r s  h a v e  b e e n  
d e s c r ib e d .
N o r m a lly ,  w h en  d e s c r ib in g  b e h a v io r s  fo r  tw o  s p e c i e s ,  th e  
d e s c r ip t io n s  w o u ld  b e  g iv e n  s e p a r a t e ly .  In th is  c a s e ,  th a t w o u ld  b e  
r ed u n d a n t, a s  b o th  a r e  id e n t ic a l  e x c e p t  fo r  v o c a l iz a t io n .
H o s t i le  b e h a v io r  w a s  in it ia te d  b y  d r a k e s  o r  h e n s . B o th  u s e d  
tw o  b a s ic  m e th o d s . O ne m e th o d  w a s  s im p ly  t o  m o v e  d ir e c t ly  t o  th e  
o th e r  b ir d ( s )  an d  in i t ia t e  h o s t i l e  p u m p in g , d e s c r ib e d  b e lo w . T h e  
o th e r  w a s  t o  m o v e  up t o  th e  o th e r  b ir d ( s )  an d  in it ia te  on e  o f th e  o th e r  
h o s t i l e  b e h a v io r s  w ith  h o s t i l e  p u m p in g  o m it te d . H en s in it ia te d  in t e r ­
a c t io n s  o n ly  w h en  a n o th e r  h e n  w a s  p r e s e n t .  W h ile  h e n s  p a r t ic ip a te d  
in  h o s t i l e  p u m p in g , t h e y  d id  not p a r t ic ip a te  in a n y  o th e r  h o s t i l e  
b e h a v io r . E v e n  w h en  a t ta c k e d  b y  d r a k e s ,  h e n s  d id  not d e fen d  t h e m ­
s e l v e s ,  but m a d e  e v e r y  e f fo r t  t o  e s c a p e .  U n lik e  h e n s ,  a d r a k e  w o u ld
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in i t ia t e  in t e r a c t io n s  w ith  a n y  t e a l  o f th e  tw o  s p e c i e s  e x c e p t  h is  m a te .
H o s t i le  p u m p in g  and fo u r  o th e r  b e h a v io r s  m a k e  up th e  h o s t i l e  
b e h a v io r s .  F ig .  4 sh o w s  th e  "flow " o f th e  b e h a v io r s .
H o s t i le  P u m p in g
In h o s t i l e  p u m p in g , th e  b o d y  and w in g s  w e r e  h e ld  in  th e  
n o r m a l a tt itu d e  o f  s w im m in g  o r  w a lk in g . T h e  b i l l  w a s  t i l t e d  u p w ard  
t o  30* fr o m  th e  h o r iz o n ta l ,  and  th e  h e a d  w a s  p u m p ed  up and dow n at 
a  r a te  o f about 1. 5 t im e s  p e r  s e c o n d . T h e  in te n s ity  a p p e a r e d  t o  
i n c r e a s e  w ith  th e  s t r e s s  o f  th e  in te r a c t io n . D r a k e s  of b oth  s p e c i e s  
g a v e  a  t y p ic a l  v o c a l iz a t io n .  B lu e -w in g e d  d r a k e s  g a v e  a s e r i e s  o f  
p e e p s ,  r a th e r  l ik e  a d o m e s t ic  c h ic k , w h ile  th e  C in n am on  d r a k e s  g a v e  
a  lo w  r a t t l in g  " r r r a r "  c a l l .  H en s w e r e  n ot h e a r d  to  g iv e  a n y  
v o c a l iz a t io n .  C ro w n  f e a th e r s  w e r e  s le e k e d  in  s o m e  c a s e s .  H o s t i le  
p u m p in g  o c c u r r e d  on la n d  and in  th e  w a te r ,  and b ir d s  w e r e  b o th  
m o v in g  o r  s t i l l  w h ile  p e r fo r m in g  t h is  d is p la y . In t h i s  s tu d y , m o s t  
b ir d s  w e r e  in  th e  w a te r  an d  m o v in g  w h en  p e r fo r m in g  th is  d is p la y .
B o th  b ir d s  of a  p a ir  p e r fo r m  h o s t i l e  p u m p in g , but not in  u n iso n .
H o s t i le  p u m p in g  w a s  o b s e r v e d  83 t i m e s  on th e  s tu d y  a r e a ,  and w a s  
s e e n  c o m m o n ly  o ff  th e  a r e a  d u r in g  a l l  3 y e a r s .
P u s h in g
S in g le  d r a k e s  w o u ld  a p p r o a c h  p a ir s  and  th e  p a ir e d  d r a k e  
w o u ld  in i t ia te  h o s t i l e  p u m p in g  and m o v e  to w a r d  th e  lo n e  d r a k e . T h e
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H o stile  Pum ping
P u s h in g
R u sh in g
C ir c u la r  F ig h t in g
F lig h t  C h a se
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lo n e  d r a k e  w o u ld  tu r n  and m o v e  a w a y  w ith  th e  p u r su in g  d r a k e  
fo l lo w in g  c lo s e l y .  T h e  p u r su in g  d r a k e  w o u ld  in  s o m e  c a s e s  p e c k  at 
th e  o th e r  w h ile  " p u sh in g"  h im  a w a y  fr o m  th e  h e n . In fo u r  c a s e s ,  a  
f l ig h t  c h a s e  e n s u e d , and  in  on e  c a s e ,  th e  p u r su in g  d r a k e  r u sh e d  th e  
o th e r . A t n o  t im e  w a s  p u sh in g  p r e c e d e d  o r  fo llo w e d  b y  c ir c u la r  
f ig h t in g . P u s h in g  la s t e d  fr o m  a  few  t o  a s  m u c h  a s  2 0  m . A l l  p u sh in g  
r e s u l t e d  in  d is p la c e m e n t ,  but s o m e  lo n e  d r a k e s  w o u ld  a p p r o a c h  th e  
p a ir  a s  m a n y  a s  s ix  t i m e s .  A l l  p u sh e d  d r a k e s  w e r e  a p p a r e n tly  
u n p a ir e d . P u s h in g  w a s  o b s e r v e d  n in e  t i m e s  on  th e  s tu d y  a r e a ,  but 
w a s  o fte n  s e e n  on  th e  n e a r b y  r e s e r v o i r s ,  w h e r e  m o s t  lo n e  d r a k e s  w e r e  
fo u n d .
R u sh in g
In r u sh in g  an  o p p o n en t, a  d r a k e  w o u ld  s t r e t c h  i t s  h e a d  and  
n e c k  lo w  o v e r  th e  w a te r ,  w ith  th e  b i l l  g a p e d , and r u s h  r a p id ly  at an  
o p p o n en t. In s o m e  c a s e s ,  th e  w in g s  a p p e a r e d  s l ig h t ly  u p r a is e d , but 
t h e y  w e r e  not u s e d  t o  p r o p e l  t h e  b ir d . R u s h e s  w e r e  not c o m p le te d  
(that i s ,  en d ed  in  an  a t ta c k )  w h e n  th e  opp on en t r e m a in e d  fa c in g  o r  
tu r n e d  t o  f a c e  th e  r u s h in g  b ir d . In tw o  c a s e s ,  r u s h in g  d r a k e s  w h en  
" fa ced "  b y  an  op p on en t a t ta c k e d  th e  h en  o f th e  o th e r  p a ir . R u sh in g  
le d  t o  c ir c u la r  f ig h t s  s i x  t i m e s ,  and  t o  f l ig h t  c h a s e s  s e v e n  t i m e s .  
R u s h e s  w e r e  o b s e r v e d  32 t i m e s  on th e  s tu d y  a r e a  and o ften  e l s e w h e r e .
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C ir c u la r  F ig h t in g
P o s t u r e s  d u r in g  c ir c u la r  f ig h t in g  w e r e  v a r ia b le ,  h o w e v e r  
d r a k e s  te n d e d  t o  c i r c l e  o n e  a n o th e r  and c la s h ,  w ith  p e c k in g  and w in g -  
f la p p in g  a s  th e  m a in  c o m p o n e n ts  o f th e  c o m b a t . In a l l  c a s e s ,  o n e  o r  
b o th  b ir d s  w e r e  p u sh e d  p a r t ia l ly  u n d e r w a te r  d u r in g  th e  b ou t. A  
d is ta n c e  o f up t o  0 .6  m  w a s  m a in ta in e d  u n til  th e  c la s h e s ,  w h ic h  ca n  
b e  m a n y  (up t o  10 o b s e r v e d )  and la s t  fr o m  1 t o  10 s e c ,  w ith  1 s e c  
b e in g  th e  m o s t  c o m m o n  le n g th  o f  t im e .  C ro w n  f e a t h e r s  w e r e  s le e k e d ,  
and v o c a l iz a t io n s  a s  p r e v io u s ly  d e s c r ib e d  w e r e  g iv e n . S ix  o f s e v e n  
f ig h t s  o b s e r v e d  on  th e  s tu d y  a r e a  had  a p p a re n t v i c t o r s ,  but s e v e r a l  
b o u ts  s e e n  o ff  th e  a r e a  w e r e  a p p a r e n t ly  s ta n d o f f s .  On th e  s tu d y  a r e a ,  
fo u r  f ig h t s  le d  t o  f l ig h t  c h a s e s ,  tw o  o f t h e s e  r e s u l t in g  fr o m  th e  d r a k e  
a tta c k in g  th e  o p p o s in g  h e n . B ir d s  e n g a g e d  in  m u c h  p r e e n in g  and  s o m e  
b a th in g  a f t e r  f ig h t s .
F lig h t  C h a s in g
T h e  " th r e e  b ir d  f lig h t"  Is  o fte n  m e n tio n e d  in  th e  l i t e r a t u r e  
and  c a l le d  v a r io u s  n a m e s  s u c h  a s  " t e r r i t o r ia l  d e f e n s e  flig h t"  
(H och b au m  1 9 4 4 ) o r  " e x p u ls io n  f lig h t"  (L e b r e t  1 9 6 1 ) . In s o m e  c a s e s ,  
m a le s  fou gh t d u r in g  f l ig h t  b y  p e c k in g , o r  th e  p u r s u in g  d r a k e  w o u ld  
a tta c k  t h e  h en  o f th e  f l e e in g  p a ir .  T h e  s a m e  v o c a l iz a t io n s  w e r e  g iv e n  
a s  in  h o s t i l e  p u m p in g . H en s o f  p u r s u in g  d r a k e s  r e m a in e d  on  th e  w a te r  
w ith  l i t t l e  o r  n o  a c t iv i t y  u n til  th e  d r a k e  r e tu r n e d . In tw o  c a s e s .
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d r a k e s  r o s e  o ff th e  w a te r  to  p u r s u e  p a ir s  p a s s in g  o v e r . F lig h t  c h a s e s  
v a r ie d  g r e a t ly  in d u r a tio n  fr o m  o n ly  a few  y a r d s  t o  out of s ig h t  ( t im e  
un kn ow n ). H eigh t d id  not e x c e e d  35 m . F lig h t  c h a s e s  w e r e  o b s e r v e d  
22 t i m e s  on  th e  s tu d y  a r e a ,  and  w e r e  c o m m o n ly  s e e n  in  o th e r  a r e a s .
Q u a n t if ic a t io n
A n a ly z in g  b e h a v io r s  w a s  d o n e  u s in g  t a b le s  and flo w  c h a r ts  
(T a b le s  1 and  2 ,  F ig s .  5 - 1 4 ) .  T a b le  1 sh o w s  a l l  in t e r a c t io n s .  I n t e r ­
s p e c i f i c  in te r a c t io n s  o c c u r r e d  at n e a r ly  th e  s a m e  l e v e l  a s  in t r a s p e c i f i c  
in t e r a c t io n s .  T a b le  2 s h o w s  a l l  in t e r a c t io n s  and s e p a r a t e s  t h o s e  
in v o lv in g  p a ir s  and  lo n e  d r a k e s .  F ig s .  5 -1 4  a r e  f lo w  c h a r ts  fo r  th e  
10 c o m b in a t io n s  l i s t e d  in  T a b le  2 , a l lo w in g  fo r  th e  t r a c in g  o f a l l  100  
in t e r a c t io n s  o b s e r v e d . T h e  fa c t  th at a  d r a k e  w a s  a lo n e  d u r in g  an  
in te r a c t io n  d o e s  not m e a n  h e  w a s  not p a ir e d .
S o m e  e x p la n a t io n  i s  n e c e s s a r y  t o  c la r i f y  c e r ta in  f lo w  c h a r t s .  
In F ig .  6 , th e  p a ir e d  d r a k e  w a s  a lw a y s  th e  a g g r e s s o r .  In F ig .  8 in  
tw o  c a s e s ,  th e  p a ir  th a t w a s  " a p p ro a ch ed "  f le w . In a n o th e r  c a s e ,  a  
d r a k e  g a v e  c h a s e  t o  a  p a ir  th a t f le w  o v e r .  In F ig .  9 , th e  o n e  c a s e  of 
a p p r o a c h  —> f l ig h t  c h a s e  w a s  a l s o  w h en  a  d r a k e  c h a s e d  a p a ir  th a t  
f le w  o v e r .  In th e  o n e  c ir c u la r  f ig h t , a  lo n e  d r a k e  w a s  th e  a g g r e s s o r .
In a l l  o th e r  c a s e s ,  th e  p a ir e d  d r a k e  w a s  th e  a g g r e s s o r .  In F ig .  10 , 
tw o  f l ig h t  c h a s e s  w e r e  o b s e r v e d  but th e  p r e c e d in g  b e h a v io r  w a s  n o t, 
th u s  th e  q u e s t io n  m a r k  on th a t  c h a r t . In F ig .  11 , on e  in te r a c t io n  
s t a r t e d  w ith  a  r u s h , w ith  n o  n o t ic e a b le  p r e c e d in g  b e h a v io r .
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T A B L E  1. A l l  h o s t i l e  in te r a c t io n s  fo r  1974  and 1975
S p e c ie s
P o s s i b le
in te r a c t io n s
A c tu a l
in te r a c t io n s P e r c e n t
C X C 52 38 73
B X B 35 23 66
C X B 85 39 46
T o ta l 172 100 58
C = C in n a m o n  d r a k e , w h e th e r  p a ir e d  o r  n ot.
B  = B lu e -w in g e d  d r a k e , w h e th e r  p a ir e d  o r  n o t.
X  = N a tu r e  o f  th e  in te r a c t io n ;  e x a m p le :  C X C  
m e a n s  an  in te r a c t io n  in v o lv in g  o n ly  C in n a m o n  T e a l .
P e r c e n t a g e s  a r e  sh o w n  f o r  e a s e  o f c o m p a r is o n .
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T A B L E  2 . A U  h o s t i l e  in te r a c t io n s  fo r  1974  and 1975  
d e s ig n a t in g  p a ir s  and  s in g le  d r a k e s
C o m b in a tio n P o s s i b l ein te r a c t io n
A c tu a l
in te r a c t io n P e r c e n t
C p r X  C pr 31 26 84
C p r  X  C 13 7 54
C X C 8 5 62
B p r  X  B p r 7 4 57
B p r  X  B 16 10 62
B X B 12 9 75
C p r X  B p r 2 9 15 52
C p r X  B 21 10 48
B p r  X  C 15 10 67
C X B 2 0 4 20
T o ta l 172 100 58
C = C in n a m o n  T e a l .
B  = B lu e -w in g e d  T e a l .
X  = N a tu r e  o f in te r a c t io n ;  e x a m p le :  C X C  = 
C in n a m o n  d r a k e  and C in n a m o n  d r a k e .
p r  = p a ir ,  i . e . ,  C p r  = a p a ir  o f C in n am on  T e a l .
P e r c e n t a g e s  a r e  sh o w n  f o r  e a s e  o f c o m p a r is o n .
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F i g s .  5 - 1 4 .  F lo w  c h a r t s  f o r  v a r io u s  c o m b in a t io n s  l i s t e d  
in  T a b le  2 . N u m b e r s  on th e  a r r o w s  d e s ig n a te  how  m a n y  t i m e s  o n e  
b e h a v io r  w a s  fo l lo w e d  b y  a n o th e r . In a d d it io n  t o  th e  f iv e  h o s t i l e  
b e h a v io r s ,  t h r e e  o th e r  la b e ls  h a v e  b e e n  a d d ed . " A p p ro a ch "  
d e s ig n a te s  c a s e s  w h e r e  h o s t i l e  p u m p in g  w a s  n ot p e r fo r m e d . " A tta ck "  
d e s ig n a t e s  a  r u s h  th a t w a s  c a r r ie d  th r o u g h . " D is p la c e "  in d ic a t e s  
th a t o n e  b ir d  m o v e d  th e  r iv a l ( s )  ou t o f th e  a r e a .  A  f l ig h t  c h a s e  i s  
c o n s id e r e d  d is p la c e m e n t .  A l l  in t e r a c t io n s  th a t  d id  n ot end  in  d i s ­
p la c e m e n t  w e r e  c o n s id e r e d  d r a w s , an d  an  in t e r a c t io n  c a n  en d  a t a n y  
l e v e l .  M an y, fo r  e x a m p le ,  w e n t n o  fu r th e r  th a n  h o s t i l e  p u m p in g .
Reproduced with permission of the copyright owner. Further reproduction prohibited without permission.
26
H o stile  Pum ping (26)
R u sh in g
A tta c k
> '
C ir c u la r  F ig h t
D is p la c e
F lig h t  C h a se
F ig .  5 . F lo w  c h a r t  fo r  in t e r a c t io n s  in v o lv in g  tw o  
C in n a m o n  p a ir s .
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H o stile  Pum ping (7)
P u s h in g
R u sh in g
A tta c k
C ir c u la r  F ig h t
D is p la c e
F lig h t  C h a se
F ig .  6 . F lo w  c h a r t  f o r  in te r a c t io n s  in v o lv in g  a 
C in n a m o n  p a ir  and a C in n a m o n  d r a k e .
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H o stile  Pum ping (5)
P u sh in g '
A tta c k
D is p la c e
F lig h t  C h a se
R u sh in g
C ir c u la r  F ig h t
F ig .  7 . F lo w  c h a r t  f o r  in te r a c t io n s  in v o lv in g  tw o  
C in n a m o n  d r a k e s .
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A pproach  (3)
P u s h in g
A tta c k
H o stile  Pum ping (1)
R u sh in g
C ir c u la r  F ig h t
F lig h t  C h a se
D is p la c e
F ig .  8 . F lo w  c h a r t  fo r  in t e r a c t io n s  in v o lv in g  tw o  
B lu e -w in g e d  p a ir s .
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A pproach (1) H o stile  Pum ping (9)
P u s h in g
^ f
R u sh in g
A tta c k
C ir c u la r  F ig h t
D is p la c e
F lig h t  C h a se
F ig .  9 . F lo w  c h a r t  f o r  in t e r a c t io n s  in v o lv in g  a B lu e -  
w in g e d  p a ir  and  a  B lu e - w in g e d  d r a k e .
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H o stile  Pum ping (7)
P u s h in g
R u sh in g
A tta c k
C ir c u la r  F ig h t
D is p la c e
F lig h t  C h a se
F ig .  1 0 . F lo w  c h a r t  fo r  in te r a c t io n s  in v o lv in g  tw o  
B lu e -w in g e d  d r a k e s .
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A pproach (2) H o stile  Pum ping (12)
P u s h in g
R u sh in g  (1)
A tta c k
C ir c u la r  F ig h t
D is p la c e
V
A tta c k  on h en  
o n c e  b y  e a c h
F lig h t  C h a se  ^
s p e c i e s .
F ig .  1 1 . F lo w  c h a r t  fo r  in te r a c t io n s  in v o lv in g  a  
C in n a m o n  p a ir  and  a  B lu e -w in g e d  p a ir .
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A pproach (2) H o stile  Pum ping (8)
P u s h in g
R u sh in g
A tta c k
C ir c u la r  F ig h t
D is p la c e
F lig h t  C h a se
F ig .  1 2 . F lo w  c h a r t  fo r  in t e r a c t io n s  in v o lv in g  a  
C in n a m o n  p a ir  an d  a  B lu e - w in g e d  d r a k e .
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A pproach (4) H ostile  Pum ping (6)
P u s h in g
R u sh in g
A tta c k
C ir c u la r  F ig h t
D is p la c e
F lig h t  C h a se
F ig .  13 . F lo w  c h a r t  fo r  in t e r a c t io n s  in v o lv in g  a  
B lu e -w in g e d  p a ir  an d  a C in n a m o n  d r a k e .
Reproduced with permission of the copyright owner. Further reproduction prohibited without permission.
35
H o s t i l e  P u m p in g  (2)
A p p r o a c h  (2)
P u s h in g R u sh in g
A tta c k
C ir c u la r  F ig h t
Displace
F lig h t  C h a se
F ig .  1 4 . F lo w
c h a r t  f o r  in t e r a c t io n s  in v o lv in g  a
C in n a m o n d r a k e  an d  a  B l u e -w in g e d  d r a k e .
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O th e r  I n t e r s p e c i f ic  I n te r a c t io n s
D u r in g  th e  s tu d y , a n y  in te r a c t io n s  w ith  o th e r  s p e c i e s  o f
w a te r fo w l w e r e  n o te d , and t h i s  in fo r m a tio n  i s  p r e s e n te d  in  T a b le s  3
an d  4 . T h e  s a m e  c r i t e r ia  fo r  p o s s ib le  and a c tu a l in te r a c t io n s  w e r e
u s e d . S p e c i f ic  n a m e s  a r e  in  A p p en d ix  II.
T h e  tw o  in t e r a c t io n s  b e tw e e n  B lu e -w in g e d  T e a l  and  
S h o v e l le r s  w e r e  a s  fo l lo w s :  in  th e  f i r s t  c a s e ,  a  p a ir  o f B lu e -w in g s  
c a m e  c l o s e  t o  a p a ir  o f  S h o v e l le r s  im m e d ia te ly  a f t e r  th e  B lu e -w in g e d  
p a ir  had  a  lo n g  c ir c u la r  f ig h t w ith  a C in n a m o n  p a ir . T h e  B lu e -w in g e d  
d r a k e  f in a l ly  a tta c k e d  th e  h en  o f th e  C in n a m o n  p a ir  and d r o v e  th e m  off  
th e  p o th o le . A s  th e  B lu e -w in g e d  d r a k e  n e a r e d  th e  S h o v e l le r s ,  th e  
S h o v e l le r  d r a k e  r u s h e d  h im , and th e  B lu e - w in g s  m o v e d  a w a y . In th e  
s e c o n d  c a s e ,  a  lo n e  S h o v e l le r  d r a k e  "p ushed"  a B lu e -w in g e d  d r a k e  
a ro u n d  in  th e  c e n te r  o f a  p o th o le , o c c a s io n a l ly  c h a s in g  h im . T h e r e  
w a s  n o  h o s t i l e  p u m p in g  o r  v o c a l iz a t io n .  T h e  S h o v e l le r  d ra k e  lo s t  
in t e r e s t  a f t e r  a few  m in u te s .
T h e  C in n a m o n  T e a l  d id  h a v e  on e  in te r a c t io n  w ith  a R ed h ea d  
d r a k e , w h ic h  w a s  t r y in g  r e p e a te d ly  t o  c o p u la te  w ith  a h en  in  th e  
c e n te r  o f a  p o th o le . A  p a ir  o f  C in n a m o n  T e a l  sw a m  r a th e r  c lo s e  t o  
th e  R e d h e a d s , an d  w e r e  c h a s e d  b y  th e  d r a k e . T h e y  m o v e d  a w a y  and  
th e  C in n a m o n  d r a k e  p e r fo r m e d  a " la te r a l  d ab b lin g"  d is p la y ,  a  d is p la y  
a s s o c ia t e d  w ith  p a ir  fo r m a t io n  {M cK in n ey  1 9 7 0 ). L a te r a l  d a b b lin g  
w il l  b e  d i s c u s s e d  b e lo w .
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T A B L E  3 . I n te r a c t io n s  o f B lu e -w in g e d  T e a l  w ith  o th e r  
s p e c i e s  o f w a te r fo w l on th e  s tu d y  a r e a
S p e c ie s
P o s s i b le
in te r a c t io n s
A c tu a l
in t e r a c t io n s P e r c e n t
M a lla r d 4 4 0 0
G a d w a ll 33 0 0
S h o v e l le r 30 2 6 . 6
R e d h ea d 26 0 0
G r e e n -w in g  T e a l 13 0 0
L . S cau p 6 0 0
B u ff le h e a d 5 0 0
P in t a i l 1 0 0
W ood  D u ck 1 0 0
R u d d y D u ck 1 0 0
W ig eo n 1 0 0
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T A B L E  4 . I n te r a c t io n s  of C in n am on  T e a l  w ith  o th e r  
s p e c i e s  o f w a te r fo w l on  th e  s tu d y  a r e a
S p e c ie s  . P o s s i b l e
in te r a c t io n s
A c tu a l
in te r a c t io n s
P e r c e n t
R e d h ea d 40 1 2 .5
M a lla r d 2 9 0 0
S h o v e l le r 23 2 4 .4
G a d w a ll 16 0 0
G r e e n -w in g e d  T e a l 6 0 0
B u ff le h e a d 4 0 0
B a r r o w 's  G o ld e n e y e 2 0 0
L e s s e r  S caup 2 0 0
P in t a i l 1 0 0
R uddy D u ck 1 0 0
C a n v a sb a c k 1 0 0
W ig e o n 1 0 0
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C in n a m o n  T e a l  a l s o  h ad  tw o  in te r a c t io n s  w ith  S h o v e l le r s .  In 
th e  f i r s t  c a s e ,  a  lo n e  C in n a m o n  d r a k e  sw a m  n e a r  a S h o v e lle r  p a ir  and  
th e  S h o v e l le r  d r a k e  in it ia te d  h o s t i l e  p u m p in g  and c h a s e d  th e  t e a l  a  few  
f e e t .  T h e  C in n a m o n  d r a k e  a v o id e d  th e  p a ir  a f t e r w a r d s .  In th e  s e c o n d  
c a s e ,  a  p a ir  o f C in n a m o n  T e a l  a p p r o a c h e d  a s e c o n d  p a ir  and in it ia te d  
h o s t i l e  p u m p in g . T h e  tw o  p a ir s ,  b o th  p u m p in g , m o v e d  a lo n g  th e  e d g e  
o f th e  p o th o le ;  th e  f i r s t  p a ir  f o r c e d  th e  s e c o n d  p a ir  out of th e  a r e a .  
E v e n tu a lly  th e y  a p p r o a c h e d  a S h o v e l le r  p a ir ,  and t h i s  p a ir  s t a r te d  
p u m p in g  a l s o .  A l l  t h r e e  p a ir s  m i l l e d  aro u n d  in  on e  s m a l l  a r e a  fo r  
s e v e r a l  m in u te s  b e f o r e  t h e y  s e p a r a te d . H o s t i le  p u m p in g  w a s  th e  o n ly  
b e h a v io r  in v o lv e d .
O th e r  B e h a v io r s
O ne o f th e  m o s t  c o m m o n  b e h a v io r s  f o r  b o th  s p e c i e s  w a s  
l a t e r a l  d a b b lin g , c a l le d  " gab b lin g"  b y  L o r e n z  (1 9 5 3 ) and " m o ck  
fe e d in g "  b y  J o h n s g a r d  (1 9 6 5 ) . T h e  d r a k e  d ip p ed  h is  b i l l  in to  th e  
w a te r ,  w ith  a p p r o x im a te ly  o n e - fo u r th  t o  o n e - th ir d  im m e r s e d .  T h e  
h e a d  i s  o r ie n te d  s t r a ig h t  fo r w a r d  and th e  d r a k e  s w im s  a lo n g s id e  of o r  
in  fro n t o f h i s  f e m a le .  T h e  d u r a t io n  v a r ie s  but i s  n e v e r  m o r e  th a n  a  
few  s e c o n d s .  M cK in n e y  (1 9 7 0 ) s t a t e s  th a t th e  f e a t h e r s  on th e  fla n k  
and  c e n te r  o f th e  b a c k  a r e  c o n s p ic u o u s ly  r a is e d ,  but I n o t ic e d  n o  su c h  
r a is in g  o f th e  f e a t h e r s .  In s o m e  c a s e s ,  d r a k e s  p e r fo r m e d  t h is  
d is p la y  r e p e a te d ly ,  e s p e c i a l l y  b e tw e e n  o r  a f t e r  b o u ts  of h o s t i l e
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b e h a v io r .
On t h r e e  o c c a s io n s .  C in n a m o n  d r a k e s  w e r e  o b s e r v e d  
p e r fo r m in g  th e  p r e c o p u la to r y  h e a d  p u m p , but c o p u la tio n  w a s  not 
a c c o m p l is h e d .  C o p u la tio n  i t s e l f  w a s  not s e e n  fo r  e ith e r  s p e c i e s  
d u r in g  t h e  s tu d y , w h ile  it w a s  fr e q u e n t ly  o b s e r v e d  fo r  o th e r  d u c k s .
In o n e  c a s e ,  a C in n a m o n  d r a k e  p e r fo r m e d  an  a p p a ren t  
d is p la y .  T h is  d r a k e  w a s  p a ir e d , but w a s  s e v e r a l  y a r d s  a w a y  fr o m  
h is  h e n . H e o r ie n te d  h is  b o d y  to w a r d  a n o th e r  C in n am on  p a ir  and  
r a is e d  th e  w in g  e lb o w s  up and  a w a y  fr o m  th e  b od y , w h ile  lo w e r in g  
th e  h e a d  an d  n e c k  a lo n g  th e  w a te r  s u r f a c e .  T h e  b i l l  w a s  c lo s e d ,  and  
n o  v o c a l iz a t io n  w a s  g iv e n . T h e  e f f e c t  w a s  to  c o n s p ic u o u s ly  sh ow  b oth  
s p e c u la  t o  th e  o th e r  p a ir .  It w a s  th e  o n ly  t im e  I sa w  e ith e r  s p e c i e s  
e v e n  a p p r o x im a te  t h is  p o s i t io n , and I a m  not a w a r e  o f su c h  a d is p la y  
d e s c r ib e d  in th e  l i t e r a t u r e .
On t h r e e  o c c a s io n s ,  lo n e  h e n s  w e r e  in v o lv e d . In on e  c a s e ,  
a lo n e  B lu e -w in g e d  h en  and  a B lu e -w in g e d  p a ir  s h a r e d  a p o th o le .  
S h o r t ly  a f t e r  I a r r iv e d ,  th e  d r a k e  f le w  o v e r  t o  th e  lo n e  h en  and  
in it ia te d  p r e c o p u la to r y  h e a d  p u m p in g . S h e f le w  a lm o s t  im m e d ia te ly  
and h e  g a v e  c h a s e .  T h e y  c i r c l e d  th e  p o th o le  t h r e e  t im e s  and th e n  
f le w  out o f s ig h t .  T h e  h e n  o f th e  p a ir  r e m a in e d . In a n o th e r  c a s e ,  a  
lo n e  C in n a m o n  h e n  w a s  on a  p o th o le  w ith  a p a ir  o f B lu e -w in g s .  T h e  
C in n a m o n  h en  a p p r o a c h e d  th e  p a ir  and " p u sh ed "  th e  h en  a ro u n d  fo r  
15 m in u te s .  T h e  h e n s  d id  not h e a d  p u m p , but s im p ly  sw a m  w ith  th e
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C in n a m o n  hen  c o n s ta n t ly  b eh in d  th e  B lu e -w in g e d  h en . T h e  d i a k e  
fo l lo w e d  b o th  o f th e m  and p e r fo r m e d  h o s t i l e  p u m p in g , but did n o th in g  
e l s e .  L a te r ,  th e  C in n a m o n  h e n  w a s  s t i l l  a lo n e  and tw o  B lu e -w in g e d  
d r a k e s  f le w  in . O ne o f th e  d r a k e s  a p p r o a c h e d  h e r ,  but s h e  a v o id e d  
h im . T h e  s e c o n d  lo n e  d r a k e  r o s e  and f le w  o ff , and  th e  f ir s t  s ta r te d  
t o  fo llo w  but sw u n g  b a c k  and la n d ed  b y  th e  h e n . H e fo llo w e d  h e r  
a g a in , and  s h e  f in a l ly  f le w  w ith  th e  d r a k e  in  p u r s u it .  T h e r e  w a s  no  
p r e c o p u la to r y  h e a d  p u m p in g . In a th ir d  c a s e ,  an unknow n h en  (e ith e r  
B lu e -w in g e d  o r  C in n a m o n --I  w a s  t o o  fa r  a w a y  t o  t e l l )  f le w  onto  a 
p o th o le  w h e r e  t h e r e  w e r e  tw o  B lu e -w in g e d  d r a k e s .  T h e  tw o  d r a k e s  
im m e d ia te ly  g a v e  c h a s e  and  s h e  f le w  off w ith  th e m  in  p u r s u it , s h e  
p e c k in g  at th e m  w h en  th e y  c a m e  n e a r  h e r .
V e g e ta t io n
V e g e ta t io n  p la y e d  l i t t l e  o r  n o  r o le  in  b e h a v io r s  e x c e p t  in  
c a s e s  w h e r e  e m e r g e n t  v e g e ta t io n  p r e v e n te d  b ir d s  fr o m  s e e in g  o n e  
a n o th e r . T h is  w a s  r a r e  on t h e s e  rou n d , r e la t iv e ly  " c le a r "  p o th o le s ,  
but c o u ld  b e  a f a c t o r  in  a r e a s  w h e r e  a  c o n v o lu te d  s h o r e l in e  e x i s t s .
T e r r i t o r ia l i t y
D e f in it io n s  o f a  t e r r i t o r y  a r e  m a n y  and  v a r ie d ,  but fo r  a v ia n  
s tu d ie s  tw o  p o in ts  s e e m  t o  e m e r g e .
1) T h e  t e r r i t o r y  g iv e s  a c c e s s  t o  n e c e s s a r y  r e s o u r c e s .
2 )  In m o s t  c a s e s ,  th e  t e r r i t o r y  i s  d e fe n d e d  a g a in s t
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in t r u d e r s  (N ic e  1 9 4 1 ) .
W a te r fo w l t e r r i t o r i e s  h a v e  tw o  s ig n if ic a n t  d i f f e r e n c e s  fr o m  
t h o s e  o f  p a s s e r i n e s  (S ow Is 1 9 5 5 ) . T h e  f i r s t  is  th a t th e  n e s t  i s  o ften  
b e y o n d  th e  b o u n d a r ie s  o f th e  t e r r i t o r y .  T h e  s e c o n d  i s  th a t th e  
t e r r i t o r y  i s  u s u a l ly  o c c u p ie d  a f t e r  th e  p a ir  i s  fo r m e d . H ochbaum  
(1 9 4 4 ) l i s t s  fo u r  b a s ic  r e q u ir e m e n ts  fo r  a w a te r fo w l t e r r i t o r y :  fo o d , 
w a te r ,  n e s t in g  c o v e r ,  and lo a f  s i t e .  W a te r fo w l t e r r i t o r i e s  h a v e  b e e n  
in v e s t ig a t e d  b y  v a r io u s  a u th o r s , fo llo w in g  th e  le a d  o f D zu b in  (1 9 5 5 ).
I d e f in e d  a t e r r i t o r y  h e r e  a s  an y  a r e a  o f fe r in g  t h e s e  fo u r  r e s o u r c e s  
th a t w a s  o c c u p ie d  an d  d e fe n d e d  b y  a p a ir  fo r  2 w e e k s  o r  lo n g e r . T h e  
2 -w e e k  f ig u r e  i s  a r b it r a r y ;  h o w e v e r , I f e l t  it w a s  th e  s h o r t e s t  t im e  in  
w h ic h  th e  h e n  c o u ld  b u ild  a  n e s t ,  la y  e g g s ,  and s ta r t  in c u b a tin g . O n ce  
th e  h e n  i s  in c u b a tin g , th e  d r a k e  m a y  le a v e  th e  t e r r i t o r y .  B o u n d a r ie s  
w e r e  d e te r m in e d  b y  o b s e r v a t io n , but a r e  not r ig id .
T h e s e  tw o  t e a l s  w e r e  e a s y  t o  o b s e r v e  in  th a t t e r r i t o r ia l  p a ir s  
m o v e  v e r y  l i t t l e  d u r in g  t h e  d a y , e v e n  w h en  d is tu r b e d . T h e y  a r e  c o m ­
p a r a t iv e ly  " tam e"  b ir d s .  P a ir s  u s e d  r e g u la r  lo a f  s i t e s ,  u s u a lly  a  
p o r tio n  of th e  b a n k  d u e  t o  la c k  o f o b je c t s  p r o tr u d in g  fa r th e r  out in  th e  
w a te r  in  t h e s e  d is h - s h a p e d  p o th o le s .  O n c e  t e r r i t o r i e s  w e r e  e s t a b ­
l is h e d ,  I w a s  a b le  t o  p r e d ic t  w ith  a  h ig h  d e g r e e  o f a c c u r a c y  w h e r e  I 
w o u ld  s e e  p a ir s  o r  d r a k e s .
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1 9 7 4  T e r r i t o r i e s
In 1 9 7 4 , a m p le  w a te r  w a s  on th e  s tu d y  a r e a .  A ll  p o th o le s  
l a r g e  en o u g h  (5+  m ) t o  h a v e  a  n u m b e r  a s s ig n e d  had op en  w a te r  on  
30 A p r i l .  F o u r te e n  t e r r i t o r i e s  e x is t e d  on th e  a r e a  in  1 9 7 4 , s e v e n  of 
e a c h  s p e c i e s  ( F ig .  1 5 ).
P o th o le  n o . 511 in  i t s  e n t ir e ty  w a s  a  t e r r i t o r y .  T h is  
t e r r i t o r y  w a s  h e ld  b y  a p a ir  o f C in n a m o n  T e a l  fr o m  17 A p r il  t o  9 M ay, 
a f te r  w h ic h  it  w a s  h e ld  b y  a p a ir  o f B lu e  -w in g s  u n til  3 J u n e . B o th  
p a ir s  w e r e  m o s t  o fte n  s e e n  t o g e t h e r ,  w h e r e a s  i f  a  n e s t  w a s  p r e s e n t ,  
th e  h e n  w o u ld  h a v e  l e f t .  N o  n e s t  w a s  found in  t h i s  a r e a ,  n or  w a s  an y  
b r o o d  s e e n .
T h r e e  t e r r i t o r i e s  e x is t e d  in  th e  a r e a  of p o th o le s  n o s . 4 7 1 ,  
4 7 2 , 4 7 3 , and 4 7 4 . P o th o le  n o . 473  w a s  a C in n a m o n  t e r r i t o r y  fr o m  
2 9 A p r i l  t o  1 J u ly . T h is  p a ir  h ad  a n e s t  w ith  10 e g g s  a few  m e t e r s  
w e s t  o f n o . 4 7 3 . A l l  10 e g g s  w e r e  d e s tr o y e d  b y  a m a m m a lia n  
p r e d a to r  on 6 J u n e . S k un ks w e r e  c o m m o n  in  t h is  a r e a .  A  s e c o n d  
n e s t  w a s  not fou n d .
P o th o le  n o . 4 7 4  w a s  a n o th e r  C in n a m o n  t e r r i t o r y  fr o m  2 9 
A p r il  t o  14 J u n e . T h e  p a ir  o c c u p y in g  t h is  t e r r i t o r y  w a s  s u s p e c te d  of 
h a v in g  a  n e s t  t o  th e  e a s t ,  o f f  o f  th e  s tu d y  a r e a ,  a s  th e  h en  f le w  o v e r  
that a r e a  s e v e r a l  t i m e s .  N e s t  s e a r c h e s  w e r e  c o n fin e d  to  th e  s tu d y  
a r e a , s o  n o  n e s t  w a s  fo u n d .
A  B lu e - w in g e d  p a ir  a l s o  had  a  t e r r i t o r y  in  t h is  a r e a .  W h ile
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F ig. 15A -E . Maps of B lue-w inged and Cinnamon 
te rr ito r ie s  on the study area in the spring of 1974. D escrip tions are  
in the tex t. See F ig s. 1 and 2 for location of potholes on the study  
area.
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L e g e n d
= T r e e
B
C
*
= B lu e -w in g e d  t e r r i t o r y  
= C in n a m o n  t e r r i t o r y
= N e s t
T h is  p o th o le  w a s  
c o m p le t e ly  e n c ir c le d  
b y  c a t t a i l s  (T yp h a  
l a t i f o l ia ) .
T e r r i t o r y  b o u n d a ry
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#474
L e g en d
B  = B lu e -w in g e d  t e r r i t o r y  
C = C in n a m o n  t e r r i t o r y
* = N e s t
= T e r r i t o r y  b o u n d a ry
# 4 7 3 -4  had n o  
e m e r g e n t  v e g e ta t io n .  
# 4 7 1 -2  w e r e  
e n c ir c le d  b y  c a t ta i l .  
T h e  p o th o le  so u th  of 
th e  road  w a s  s u r ­
rou n d ed  b y  r u s h e s  
(J u n eu s sp p . ).
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N
# 2 5 9 # 4 6 7
#261
# 2 5 8
L e g en d
B = B lu e - w in g e d  t e r r i t o r y  
. . . .  = T e r r i t o r y  b o u n d a ry
#2 59 w a s  su r r o u n d e d  
b y  c a t ta i l .
#2 61 and #467  had  
p a tc h e s  of r u s h e s  
and c a t t a i l .
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N
# 2 8 6
•#288
# 2 8 7
#2 95
# 4 9 3  .
L e g e n d
=
B
C
M a r s h y  a r e a  
B lu e - w in g e d  t e r r i t o r y  
C in n a m o n  t e r r i t o r y  
T e r r i t o r y  b o u n d a r y
# 2 8 6 - 7 - 8  and #493  
w e r e  c o m p le t e ly  
su r r o u n d e d  b y  
c a tta il;  #2 95 had a  
few  s m a l l  p a tc h e s  
o f c a t ta i l .
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N
# 2 6 6
# 2 6 9
# 3 0 0
#267
# 2 6 1
# 2 6 4
#265
L e g e n d
B = B lu e -w in g e d  t e r r i t o r y
C = C in n a m o n  t e r r i t o r y
* = N e s t
• • • • = T e r r i t o r y  b o u n d a r y
A r r o w  p o in ts  t o  n e s t  s i t e  fo r  
B lu e -w in g e d  h e n  f r o m  # 2 6 7
# 2 6 6 -7  w e r e  
c o m p le te ly  s u r ­
ro u n d ed  b y  c a t ta i l .  
# 2 6 9  w a s  su r r o u n d e d  
b y  r u s h e s  w ith  an  
" is la n d ” of c a t ta i l  in  
th e  c e n te r .
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th e  p r im e  lo a f  s i t e  w a s  o f f  th e  s tu d y  a r e a ,  I in c lu d e d  t h is  p a ir  s in c e  
t h e  n e s t  w a s  on th e  s tu d y  a r e a  ju s t  a few  fe e t  w e s t  o f p o th o le  no . 4 7 2 . 
T h is  p a ir  u se d  th e  a r e a  fr o m  1 M ay to  30  J u n e  w h en  th e  10 e g g s  
h a tc h e d . A l l  t h r e e  p a ir s  h a v in g  t e r r i t o r i e s  in  t h is  a r e a  u sed  no . 471  
w h e r e  s e v e r a l  in te r a c t io n s  o c c u r r e d .
A n o th e r  B lu e -w in g e d  t e r r i t o r y  w a s  in  th e  a r e a  o f n o s .  2 59  
an d  2 6 1 . T h e  e n t ir e  n o r th w e s t  o n e - fo u r th  o f th e  s tu d y  a r e a  had no  
t e a l  t e r r i t o r i e s  u n til 2 4  M ay w h en  a  p a ir  of B lu e -w in g s  a p p e a r e d . A ll  
o f  p o th o le  n o . 2 5 9  and  th e  w e s t e r n  p o r t io n  o f no . 261 w e r e  th e  lo a f  
s i t e s  u s e d . A lth o u g h  a n e s t  w a s  s u s p e c t e d , I c o u ld  not fin d  it , and  
th e  p a ir  w a s  not s e e n  a f t e r  14  J u n e .
A n o th e r  c e n te r  o f  a c t iv i t y  w a s  aro u n d  p o th o le s  n o s . 2 86  and  
2 8 7 . O f th e  t h r e e  t e r r i t o r i e s  in  t h i s  a r e a ,  on e  w a s  a C in n am on  
t e r r i t o r y ,  r o u g h ly  th e  w e s t e r n  t w o - th ir d s  o f n o . 2 8 6 . T h e  C in n am on  
p a ir  w a s  p r e s e n t  f r o m  3 t o  30 M ay . T h e  h e n  w a s  a lw a y s  w ith  th e  
d r a k e , and n o  n e s t  w a s  fou n d .
A  s e c o n d  C in n a m o n  p a ir  u s e d  n o s . 2 8 8  and th e  r e m a in in g  
e a s t e r n  o n e - th ir d  o f  n o . 2 8 6  fr o m  9 M ay  to  1 J u ly . T h is  p a ir  had a  
n e s t  n e a r  n o . 2 9 1 , a s  t h e  h e n  la n d e d  t w ic e  in  th e  g r a s s  t h e r e .  T h e  
n e s t  w a s  not lo c a t e d ,  but on  2 6  J u n e  w h ile  on p o th o le  n o . 2 7 6 , th e  
h en  p e r fo r m e d  a  d i s t r a c t io n  d is p la y .
A  B lu e - w in g  t e r r i t o r y  c o n s i s t e d  o f p o th o le s  n o s . 2 87  and  
4 9 3 , s o m e  2 0 0  m  so u th . B o th  a r e a s  w e r e  d e fe n d e d , and a B lu e -w in g
Reproduced with permission of the copyright owner. Further reproduction prohibited without permission.
50
p a ir  w a s  s e e n  f r o m  3 t o  30 M ay . T h e y  w e r e  a lw a y s  s e e n  a s  a  p a ir ,  
and n o  n e s t  w a s  fou n d .
A  p a ir  o f  B lu e -w in g s  u s e d  th e  so u th e r n  o n e -h a lf  o f p o th o le  
n o . 2 95 and  s h a r e d  n o . 4 93  w ith  th e  a b o v e  p a ir .  O n ly  o n c e  w e r e  b oth  
d r a k e s  on  n o . 4 93  at th e  s a m e  t im e  and t h e r e  w a s  an  in te r a c t io n .  
T h is  p a ir  r e m a in e d  on t h i s  t e r r i t o r y  fr o m  11 M ay to  17 J u n e . On 
26  J u n e , a  B lu e -w in g e d  h en  and 10 d ow n y  you n g  a p p e a r e d  on n o . 2 91 , 
n e a r  t h is  t e r r i t o r y .
A  C in n a m o n  p a ir  h e ld  a  u n iq u e t e r r i t o r y  in  th a t th e y  u se d  a  
s m a l l  p a r t o f t h r e e  p o t h o le s ,  n o s .  2 6 6 , 2 6 7 , and  2 6 1 . A ll  th r e e  p o t ­
h o le s  w e r e  B lu e -w in g e d  t e r r i t o r i e s ,  and su r r o u n d e d  n o . 300  n e a r  
w h e r e  I f e l t  s u r e  t h e r e  w a s  a n e s t ,  a s  th e  h en  a p p e a r e d  tw ic e  fr o m  
th e  g r a s s  in  t h is  a r e a  and  jo in e d  th e  d r a k e . T h is  p a ir  w a s  p r e s e n t  
fr o m  14 M ay th r o u g h  12 J u n e . N o n e s t  w a s  foun d .
P o th o le  n o . 2 6 6  w a s  a  B lu e -w in g e d  t e r r i t o r y  fr o m  14 M ay  
th r o u g h  14 J u n e . T h is  p a ir  h ad  a n e s t  ju s t  e a s t  o f th e  p o th o le , and  
p r o d u c e d  y o u n g . T h e  h e n  and  fo u r  la r g e  d u c k lin g s  w e r e  la s t  s e e n  on  
1 J u ly .
S t i l l  a n o th e r  B lu e - w in g e d  p a ir  u s e d  p o th o le  no . 2 6 7 . T h is  
p a ir  s ta y e d  f r o m  14 M a y  t o  2 8  J u n e , w h en  th e  h e n  h a tch ed  12 e g g s  
fr o m  a n e s t  ju s t  w e s t  o f  n o . 2 6 9 .
L a s t ly ,  n o . 2 6 9  w a s  h e ld  fr o m  2 0  M a y  t o  17 Ju n e b y  a 
C in n am on  p a ir .  T h e  h e n  w a s  s u s p e c t e d  of h a v in g  a  n e s t  o ff th e  s tu d y
Reproduced with permission of the copyright owner. Further reproduction prohibited without permission.
51
a r e a  t o  th e  n o r th e a s t .  T h e  d r a k e  w a s  o fte n  a lo n e .
1975  T e r r i t o r i e s
In 1 9 7 5 , th e  a r e a  h e ld  l e s s  w a te r .  A lth o u g h  a l l  n u m b ered  
p o th o le s  a g a in  had  o p en  w a t e r  on 30  A p r i l ,  m a n y  w e r e  v e r y  lo w , 
l e a v in g  la r g e  m u d d y  a r e a s  b e tw e e n  t h e  w a te r  and su r r o u n d in g  v e g e t a ­
t io n . N in e  t e r r i t o r i e s  e x is t e d  on th e  a r e a  (F ig . 1 6 ). A g a in  th e r e  
w e r e  s e v e n  C in n a m o n  p a ir s ,  but o n ly  tw o  B lu e -w in g e d  p a ir s ,  B lu e ­
w in g e d  n u m b e r s  a p p e a r e d  lo w  on t h e  w h o le  N in e p ip e  a r e a .
P o th o le  n o . 511 w a s  a g a in  a t e r r i t o r y ,  h e ld  b y  a  p a ir  o f  
C in n a m o n  T e a l  f r o m  10 M ay to  16 J u n e , w h en  th e  n e s t ,  a few  m e t e r s  
so u th  o f  th e  p o th o le , w a s  d e s t r o y e d .  T h e  n e s t  c o n ta in e d  10 e g g s ;  
p r o b a b ly  a  m a m m a lia n  p r e d a to r  a te  th e m . T h e  d r a k e  le f t  on 9 J u n e .
P o th o le  n o . 4 6 6  had  t h r e e  C in n a m o n  t e r r i t o r i e s .  T h e  p o t ­
h o le  i s  la r g e  and i s  s i tu a te d  a lo n g s id e  th e  h ig h w a y , and is  c o n s t r ic t e d  
in  th e  c e n te r .  O ne p a ir  u s e d  t h e  n o r th  o n e -h a lf ,  a n o th er  th e  so u th  
h a lf , and a th ir d  u s e d  th e  c e n te r  o n e -h a lf .  A s  m ig h t b e  e x p e c te d ,  
in te r a c t io n s  w e r e  fr e q u e n t . T h e  n o r th  p a ir  s ta y e d  fr o m  5 t o  28  M ay, 
w h en  th e  d r a k e  d is a p p e a r e d . T h e  h en  s ta y e d  u n til  18 J u n e , w h en  h e r  
c lu tc h  o f s e v e n  e g g s  h a tc h e d . T h e  n e s t  w a s  15 m  s o u th e a s t  fr o m  
p o th o le  n o . 2 54 .
T h e  " c e n te r "  p a ir  s ta y e d  fr o m  7 t o  28  M ay and n o  n e s t  w a s  
found . T h e  s o u th e r n  p a ir  s ta y e d  f r o m  5 M ay t o  9 J u n e , and a n e s t
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w a s  s u s p e c t e d  o ff  th e  s tu d y  a r e a  t o  th e  w e s t .
A  C in n a m o n  p a ir  u s e d  th e  w e s t e r n  o n e -h a lf  of p o th o le  no .
261  f r o m  10 M ay t o  23 J u n e , w h en  th e  h e n  h a tc h e d  s e v e n  e g g s  in  a 
n e s t  b e tw e e n  n o . 261 and n o . 2 6 2 . T h e  e a s t e r n  o n e -h a lf  o f n o . 2 61 
w a s  a  B lu e -w in g e d  t e r r i t o r y  f r o m  12 M ay t o  18 J u n e . A  n e s t  w a s  
s u s p e c t e d  t o  b e  n e a r b y  t o  th e  n o r th , but I co u ld  not f in d  it. T h e s e  
tw o  p a ir s  on  n o . 261  had  l i t t l e  c o n f l ic t  but a v o id e d  one a n o th e r .
A s  in  1 9 7 4 , a p a ir  o f  B lu e - w in g s  h e ld  p o th o le  no. 266  fr o m  
2 to  27  J u n e . A  n e s t  w a s  foun d  n e a r  n o . 2 91 w ith  12 e g g s ,  and  th e  
h en  f le w  to w a r d  n o . 2 6 6 . T h e  n e s t  w a s  d e s tr o y e d  b y  an a v ia n  
p r e d a to r  b e fo r e  I c o u ld  c o n f ir m  w h e r e  th e  h e n 's  t e r r i t o r y  w a s .
On 16 M a y , a  p a ir  o f C in n a m o n  T e a l  a p p e a r e d  on p o th o le  n o . 
2 6 8  and  w e r e  s e e n  t h e r e  r e g u la r ly  th r o u g h  13 J u n e . If a n e s t  e x is t e d ,
I d o  not know w h en  th e  h en  sp e n t  a n y  t im e  on it .
P o th o le  n o . 2 86 w a s  a g a in  a C in n a m o n  t e r r i t o r y  s ta r t in g  on  
10 M ay. T h e  d r a k e  w a s  g o n e  b y  13 J u n e , and I w a s  s u r e  fr o m  th e  
h e n 's  a c t io n s  th a t a  n e s t  e x i s t e d  ju s t  w e s t  o f th e  p o th o le . On 23 J u n e , 
a C in n a m o n  h e n  and 11 y o u n g  w e r e  s e e n  on n o . 2 86 , and a g a in  on 2 5 
J u n e , o n ly  t h e r e  w e r e  12 y o u n g .
A l l  p o th o le s  th a t s e r v e d  a s  t e r r i t o r i e s  in  1974  and 1975  w e r e  
p e r m a n en t p o t h o le s .  A l l  p a ir s  d e fe n d e d  a c e r ta in  a r e a ,  but in  c a s e s  
w h e r e  p o r t io n s  o f  p o th o le s  w e r e  u s e d  a s  t e r r i t o r i e s ,  b o u n d a r ie s  w e r e  
v a g u e . M ost in t e r a c t io n s  o c c u r r e d  w h en  a p a ir  e n c r o a c h e d  on a
Reproduced with permission of the copyright owner. Further reproduction prohibited without permission.
58
t e r r i t o r y ,  o r  w h en  t e r r i t o r i a l  p a ir s  m et at a  b o u n d a ry . S o m e  in t e r ­
a c t io n s  o c c u r r e d  on n o n t e r r i t o r ia l  p o th o le s  w h en  p a ir s  c a m e  w ith in  
c l o s e  p r o x im ity .
V e g e ta t io n
V e g e ta t io n  a p p e a r e d  to  p la y  a s m a l l  r o le  in t e r r i t o r y  
s e l e c t io n ,  a s  t e r r i t o r i a l  p o th o le s  d if f e r e d  in  v e g e ta t io n  ty p e . A ls o ,  
p a ir s  fe d  o ff t h e ir  t e r r i t o r i e s  a s  w e l l  a s  on th e m .
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C H A P T E R  VI 
D ISC U SSIO N  A N D  CO N C LU SIO N S
T h e  h o s t i l e  b e h a v io r s  o b s e r v e d  h e r e  in c lu d e  th r e e  a lr e a d y  
d e s c r ib e d  b y  o th e r s  fo r  t h e s e  tw o  s p e c i e s .  J o h n sg a r d  (1965)  
d e s c r ib e s  c h in - l i f t in g  (h o s t i le  p u m p in g ) and M cK in n ey  (1970) 
d e s c r ib e s  h o s t i l e  p u m p in g , c ir c u la r  f ig h t in g , and f lig h t c h a s in g .  
M cK in n ey  w a s  f a m i l ia r  w ith  th e  B lu e -w in g e d  T e a l ,  h o w e v e r , h is  
o b s e r v a t io n s  o f C in n a m o n  T e a l  w e r e  b a s e d  on 12 c a p tiv e  b ir d s .  In 
th e  n a tu r a l s t a t e ,  I foun d  n o  d if f e r e n c e  in  t h e s e  th r e e  b e h a v io r s  a s  
d e s c r ib e d  b y  M cK in n ey . I a d d ed  th e  b e h a v io r s  "push ing"  and  
" ru sh in g "  t o  th e  h o s t i l e  b e h a v io r s  e v e n  th o u g h  r u sh in g  i s  a  w e l l -  
know n b e h a v io r  in  th e  A n a tin a e . I f e l t  th e  h ie r a r c h y  o f t h e s e  
b e h a v io r s  w a s  im p o r ta n t . A g o n is t ic  b e h a v io r  i s  r itu a liz e d  in  t h e s e  
tw o  s p e c i e s  t o  a  d e g r e e  th a t o n ly  s e v e n  c ir c u la r  f ig h ts  o c c u r r e d  in  a 
s a m p le  of 100 h o s t i l e  in t e r a c t io n s .
H och b au m  (1 9 4 4 ) s u g g e s t e d  th a t h o s t i l e  p u m p in g  s e r v e s  a s  a 
th r e a t  in  B lu e -w in g e d  T e a l ,  and M cK in n ey  (1 970 ) f e e l s  th is  i s  th e  
c a s e  fo r  b o th  s p e c i e s  a s  w e l l  a s  a r e s p o n s e  of on e  m a le  t o  a n o th e r .
I f e e l  it i s  a  th r e a t  d is p la y ,  but I f e e l  o n ly  p a ir e d  m a le s  r e sp o n d  w ith  
th is  b e h a v io r  to  th e  p r e s e n c e  of a n o th e r  d r a k e . U n p a ired  d r a k e s  a r e
59
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c o m m o n ly  s e e n  to g e t h e r  d u r in g  th e  b r e e d in g  s e a s o n ,  and h o s t i l e  
p u m p in g  i s  not p e r fo r m e d .
T h e  h o s t i l e  b e h a v io r s  o f b o th  s p e c i e s  a r e  v e r y  s im i la r ,  and  
in  t h i s  s tu d y  h o s t i l e  b e h a v io r s  w e r e  id e n t ic a l  w ith  th e  s in g le  e x c e p t io n  
o f v o c a l iz a t io n .  O f a l l  w a te r fo w l u s in g  th e  a r e a , o n ly  th e  C o m m o n  
S h o v e le r  d e m o n s tr a te d  s im i la r  b e h a v io r s .
D u r in g  h o s t i l e  in t e r a c t io n s ,  th e  tw o  s p e c i e s  t r e a t  one  
a n o th e r  in  th e  s a m e  m a n n e r  a s  c o n s p e c i f ic s  (T a b le s  1 and 2 ) . T h is  is  
not th e  c a s e  w ith  a n y  o th e r  s p e c i e s  on th e  a r e a  a s  e v id e n c e d  b y  T a b le s  
3 and 4 .
In th e  72 c a s e s  o f n o n in te r a c t io n , tw o  fa c t s  m u st b e  p o in ted  
o u t. F ir s t  in  m a n y  c a s e s ,  a lth o u g h  b ir d s  w e r e  on th e  s a m e  p o th o le , 
th e y  d id  not c o m e  n e a r  e a c h  o th e r  and p o s s ib ly  th e y  did not s e e  or  
r e c o g n iz e  th e  o th e r . S e c o n d ly , th e  d a ta  in c lu d e  u n p a ired  d r a k e s  th at  
a r e  not l ik e ly  t o  in i t ia t e  an  in te r a c t io n .
T e r r i t o r ia l  r e q u ir e m e n t s  a p p e a r e d  t o  b e  th e  s a m e  fo r  b o th  
s p e c i e s .  In a l l  c a s e s ,  la r g e  p e r m a n e n t p o th o le s  th at o f fe r e d  th e  fo u r  
b a s ic  r e q u ir e m e n ts  w e r e  s e l e c t e d .  In a r e a s  w h e r e  t e r r i t o r i e s  
ab u tted , th e  b o u n d a r ie s  w e r e  v a g u e , and  o v e r la p  e x is t e d . H o w e v e r , 
n e ig h b o r in g  p a ir s  o f  e i t h e r  s p e c i e s  d id  not u s e  o v e r la p  a r e a s  at th e  
s a m e  t im e  w ith o u t in t e r a c t io n .
T h e s e  c o n c lu s io n s  c o n c e r n in g  t e r r i t o r i e s  and  b e h a v io r s  
in d ic a te  that t h e s e  tw o  s p e c i e s  o f  t e a l  a r e  in  d ir e c t  c o m p e tit io n
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fo r  n e fitin g  t e r r i t o r i e s .  A ll o th e r  s p e c i e s  o f A n s e r i f o r m e s ,  in c lu d in g  
th e  C o m m o n  S h o v e le r ,  s h a r e d  w a te r  a r e a s  w ith  b oth  s p e c i e s  w ith  
l i t t l e  o r  n o  c o n f l ic t .  W h itta k e r  (1 9 7 0 ) d e f in e s  a n ic h e  a s  ". . . th e  
s p e c i e s '  p la c e  in  th e  c o m m u n ity  in  r e la t io n  to  o th e r  s p e c i e s  . . . ” 
T h e s e  tw o  t e a l s  a p p e a r  t o  o c c u p y  th e  s a m e  n ic h e  on t h is  a r e a .  U se  
of th e  s a m e  r e s o u r c e  b y  tw o  s p e c i e s  r e d u c e s  th e  a v a i la b i l i t y  of th a t  
r e s o u r c e  t o  e a c h . T h e  g r o w th  o r  s u r v iv a l  of one o r  b o th  s p e c i e s  i s  
a f f e c t e d . In t h i s  c a s e ,  I p r o p o s e  tw o  a lt e r n a t iv e s ;  (1) that on e  
s p e c i e s  w i l l  e v e n tu a lly  d is p la c e  th e  o th e r  b e c a u s e  of s o m e  c o m ­
p e t i t iv e  a d v a n ta g e , and (2 ) th a t n e ith e r  s p e c i e s  i s  d e tr im e n ta lly  
a f fe c te d  d u e  t o  s u b d iv is io n  on  s o m e  o th e r  l e v e l .  B r e w e r  (1963)  
d e s c r ib e d  a s i m i la r  s itu a t io n  fo r  c h ic k a d e e s  (P a r u s  a t r ic a p i l lu s  and  
P . c a r o l in e n s i s ) in  th a t tw o  s p e c i e s  w e r e  in  d ir e c t  c o m p e tit io n  in  th e  
a r e a  of o v e r la p  but n e ith e r  s p e c i e s  w a s  a f fe c te d  o v e r a l l .  A n im p o r ­
tan t fa c to r  m a y  b e  th e  d if fe r e n t  w in te r in g  g ro u n d s fo r  t h e s e  tw o  d u c k s ,  
w h e r e  th e  m a jo r  p o r t io n  o f th e  y e a r  i s  sp e n t , h o w e v e r , th e r e  i s  
o v e r la p  th e r e  a s  w e l l .
S in c e  b o th  s p e c i e s  u t i l iz e  a  w id e  r a n g e  of fo o d , b o th  p r o b a b ly  
c o m p e te  w ith  o th e r  w a te r fo w l a s  w e l l  a s  w ith  on e  a n o th e r . O r ia n s  
and W ills o n  (1 9 6 4 ) s ta te :
F o r  s e v e r a l  r e a s o n s  in t e r s p e c i f i c  t e r r i t o r ia l i t y  a m o n g  b ir d s  
m a y  b e  m u c h  m o r e  c o m m o n  th an  c u r r e n t ly  r e c o g n iz e d . A bundant 
e v id e n c e  in d ic a t e s  th a t  in  th e  a b s e n c e  o f a  n o r m a l c o m p o n e n t of 
a c o m m u n ity  a n o th e r  s p e c i e s  o fte n  o c c u p ie s  th e  h a b ita t,  
s u g g e s t in g  th a t m o s t  s p e c i e s  a r e  p r e p a r e d  t o  exp an d  e c o lo g ic a l ly .
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but a r e  c o n t in u a lly  h e ld  in  c h e c k  b y  c o m p e t it io n  w ith  o th e r  
s p e c i e s .  M o r e o v e r  s u r p lu s  p o p u la tio n s  o f s e x u a l ly  m a tu r e  
in d iv id u a ls  a r e  p r o b a b ly  c h a r a c t e r i s t i c  of m a n y  s p e c i e s  o f b ir d s .
C r o w e l l  (1 9 6 1 ) d e m o n s tr a te d  th is  in  p a s s e r in e s .  In th is  s tu d y , a  
p a ir  o f B lu e - w in g s  a p p r o p r ia te d  p o th o le  no . 511 upon th e  d is a p p e a r ­
a n c e  o f th e  C in n a m o n  p a ir  th a t had  h e ld  th e  t e r r i t o r y .
S in c e  n e i th e r  s p e c i e s  h a s  s u f fe r e d  a m a jo r  l o s s  o f r a n g e  in  
N o r th  A m e r ic a ,  I th in k  t h e s e  tw o  c lo s e l y  r e la te d  s p e c i e s  a r e  h e ld  in  
c h e c k  th r o u g h  c o m p e t it io n  w ith  o n e  a n o th e r  in  th e  a r e a  o f o v e r la p ,  
an d  th a t o n e  ca n n o t in h ib it  th e  r e p r o d u c tio n  o f th e  o th e r  to  th e  poin t 
o f e x c lu s io n .  B o th  s p e c i e s  h a v e  a c tu a l ly  e x te n d ed  t h e ir  r a n g e s  in to  
w e s t e r n  O r e g o n , W a sh in g to n , and  so u th e r n  B r it i s h  C o lu m b ia  
(A udobon  F ie ld  N o te s  1 9 4 7 -1 9 7 0  and W h e e le r  1 9 6 5 ). B o th  s p e c i e s  
h a v e  b e e n  b r e e d in g  at N ln e p ip e s  s in c e  b e fo r e  1951 (A udobon F ie ld  
N o te s  1 9 4 7 -1 9 7 0 ) .  T w e n t y - f iv e  y e a r s  la t e r ,  b o th  s p e c i e s  a r e  s t i l l  
u s in g  th e  a r e a ,  w h ic h  s u g g e s t s  th a t th e  f i r s t  a l t e r n a t iv e ,  th a t o f 
e x t in c t io n , is  u n l ik e ly . T h e  m o r e  l ik e ly  s itu a t io n  i s  th a t t h e s e  tw o  
s p e c i e s  a r e  p a r t ia l  c o m p e t i t o r s .  In d iv id u a ls  o f th e  tw o  s p e c i e s  
c o m p e te , but e a c h  s p e c i e s  h a s  a f r a c t io n  o f th e  n ic h e  in  w h ic h  it h a s  
a c o m p e t it iv e  a d v a n ta g e  o v e r  th e  o th e r  (W h itta k er  1 9 7 0 ). In t h is  
s tu d y , th e  a r e a  o f c o m p e t i t io n  a p p e a r s  t o  b e  fo r  b r e e d in g  t e r r i t o r y  
on th e  n e s t in g  g r o u n d s . I c o u ld  d i s c e r n  no s u b d iv is io n  of th e  a v a i l ­
a b le  r e s o u r c e ,  and  I f e e l  it m u s t  ta k e  p la c e  d u r in g  th e  r e m a in d e r  of 
th e  y e a r .  A t th e  in c e p t io n  o f t h i s  s tu d y , I h a d  h o p ed  to  fin d  and
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d e s c r ib e  d i f f e r e n c e s  in  b e h a v io r s  and r e s o u r c e  u t i l iz a t io n , but 
n o n e  w e r e  fou n d .
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CHAPTER VII
SU M M ARY
H o s t i le  b e h a v io r s  and  t e r r i t o r ia l i t y  o f B lu e -w in g e d  and  
C in n a m o n  T e a l  w e r e  in v e s t ig a te d  in  th e  s p r in g s  o f 1974  and 1 9 7 5 .
D a ta  w e r e  c o l le c t e d  b y  d a i ly  o b s e r v a t io n s  on th e  p r a ir ie  p o th o le - 
g r a s s la n d  s tu d y  a r e a  n e a r  N in e p ip e  R e s e r v o ir  in w e s t e r n  M ontana.
In 80 d a y s  o f  o b s e r v a t io n s ,  938 in d iv id u a l s ig h t in g s  w e r e  r e c o r d e d ,  
4 4 5  B lu e -w in g e d  and 49 3  C in n a m o n . B oth  s p e c i e s  w e r e  c o m m o n ly  
s e e n  o ff th e  a r e a .  F o u r te e n  C in n a m o n  t e r r i t o r i e s  and n in e  B lu e ­
w in g e d  t e r r i t o r i e s  w e r e  m a p p ed .
H o s t i le  b e h a v io r s  w e r e  r e c o r d e d  100 t im e s  on th e  s tu d y  a r e a  
and w e r e  o b s e r v e d  o ff  th e  a r e a  and in  1 9 7 3 , H o s t i le  b e h a v io r s  w e r e  
d e s c r ib e d , q u a n tif ie d , and f lo w  c h a r ts  w e r e  d ra w n . T h e s e  b e h a v io r s  
w e r e  found to  b e  id e n t ic a l  in  t h e s e  tw o  s p e c i e s  w ith  th e  e x c e p t io n  of 
v o c a liz a t io n . T e r r i t o r i e s  w e r e  foun d  to  b e  m u tu a lly  e x c lu s iv e ,  w ith  
m in im a l o v e r la p .
T h e  f a c t o r s  of b e h a v io r  and  t e r r i t o r y  p o in ted  to  d ir e c t  c o m ­
p e t it io n  b e tw e e n  t h e s e  tw o  s p e c i e s  on th e  s tu d y  a r e a . T w o  a l t e r n a ­
t iv e s  w e r e  p r o p o s e d  an d  d i s c u s s e d ,  and 1 s u g g e s t e d  th at t h e s e  tw o  
s p e c ie s  w e r e  p a r t ia l  c o m p e t i t o r s  on th e  a r e a s  of r a n g e  o v e r la p , w ith
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th e  a r e a  o f n ic h e  s u b d iv is io n  e x is t in g  at s o m e  l e v e l  o th e r  th an  th e  
b r e e d in g  a r e a .  T h is  c o m p e t it io n  co u ld  a c co u n t in  w h o le  o r  in  p art  
fo r  th e  r a n g e  r e s t r i c t io n s  o f b o th  s p e c i e s .
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APPENDIX I
FLORA OF THE STUDY AREA
A . A q u a tic  p la n ts  ( fr o m  L o k e m o e n  
L e a fy  l iv e r w o r t  
C h a ra  
P e p p e r w o r t  
C o m m o n  H o r s e t a i l  
H o r s e t a i l  
C a tta i ls  
B u r  r e e d  
L e a fy  p o n d w eed  
V a r ia b le  l e a f  p o n d w ee d  
F lo a t in g  l e a f  p o n d w eed  
S a g o  p o n d w eed  
C la sp in g  l e a f  p o n d w e e d  
A r ro w  h ea d  
W a ter  p la n ta in  
W a te r w e e d  
W a te r w e e d
N o r th e r n  m a n n a  g r a s s  
F o x ta il
B a r n y a r d  g r a s s  
S h ort aw n  f o x t a i l  
W a ter  fo x ta i l  
W a sh in g to n  f o x t a i l  
Slou gh  g r a s s  
N e e d le  r u sh  
Spike s e d g e
1962)
D r e p a n o c la d u s  sp .
C h a ra  f r ig i l i s  
M a r s i le a  v e s t i t a  
E q u ise tu m  a r v e n s e  
E q u ise tu m  sp .
T yp h a  la t ifo l ia  
S p a rg a n iu m  s im p le x  
P o ta m o g e to n  fo l io s  us  
P . g r a m in e u s  
P .  n a ta n s  
P .  p e c tin a tu s  
P .  z o s t e r i f o r m is  
S a g it ta r ia  cu n ea ta  
A lis m a  p la n ta g o -a q u a tic a  
E lo d e a  c a n a d e n s is  
E . o c c id e n ta l is  
G ly c e r ia  b o r e a l i s  
H o rd eu m  jubatum  
E c h in o c h lo a  c r u s g a l l i  
A lo p e c u r u s  a e q u a lis  
A . g e n ic u la tu s
A . p a l le s c e n s  
B e c k m a n la  s y z ig a c h n e  
E le o c h a r is  a c ic u la r i s
E . m a c h r o s ta c h y a
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H a r d s te m  b u llr u s h  
B u llr u s h
Soft s t e m  b u llr u s h
S e d g e
S e d g e
S e d g e
N e b r a s k a  s e d g e  
B r o o m  s e d g e  
S e d g e
L e s s e r  d u ck w e ed
S ta r  d u ck w e ed
B ig  d u ck w e ed
W ir e  r u sh
T o a d  r u sh
L o n g - s t y le d  r u s h
R o c k y  m o u n ta in  r u s h
S le n d e r  r u s h
Y e llo w  f la g
W a ter  s m a r tw e e d
P r o s t r a t e  k n o tw e e d
M a rsh  s m a r tw e e d
W a ter  p e p p e r  s m a r t w e e d
W illo w  le a v e d  s m a r t w e e d
L a d ie s  th u m b
C o o n ta il
W a ter  b u tte r c u p
C u r s e d  c r o w fo o t
W a te r m ilfo r t
W illo w  h erb
F o r g e t -m e -n o t
Mint
N igh tsh ad e
S c ir p u s  a c u tu s
S . p a ll ld u s
S. v a lid u s
C a r e x  a th r o s ta c h ia
Ç . b e b b ii
Ç . la s io c a r p a
Ç . n e b r a s k e n s is
Ç . s c o p a r ia
C . s t ip a ta
L em n a  m in o r
L . t r i s u lc a
S p ir o d e la  p o ly r h lz a
J u n cu s b a it ic u s
J . b u fo n iu s
J .  lo n g is t y l i s
J .  sa x im o n ta n u s
J . t e n iu s
I r is  p s e u d a c o r u s
P o ly g o n u m  am p h ib iu m
P .  a v ic u la r e
P .  c o c c in e u m
P .  h y d r o p ip e r
P . la p a th ifo liu m
P .  p e r s ic a r ia
C e r a ta p h y llu m  d e m e r s u m
R a n u n cu lu s a q u a tic  us
R . s c é l é r a t  us
M y r i o p h y llu m  e x a lb e s c e n s
E p ilo b iu m  sp .
M y o s o t is  a lp e s t r l s  
M en th a  a r v e n s i s  
S o la n u m  d u lc a m a r a
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B . C o m m o n  n o n a q u a tic  p la n ts  found
F  o r b s
W ild  h y a c in th
P la n ta in
C a m a s
B lu e - e y e d  g r a s s
F ie ld  c h ic k w e e d
L a r k s p u r
St a r f  lo w e r
S tr a w b e r r y
L o n g  p lu m e d  a v e n
C in q u e fo il
R o s e
B lu e b o n n e t  
S w e e t  c lo v e r  
S tic k y  g e r a n iu m  
D e s e r t  p a r s e ly  
G r o m w e ll  
Y e llo w  P a in tb r u s h  
Y a r ro w
S p o tted  k n a p w ee d  
C an ad a  t h i s t l e  
C u tle a f  D a is y  
B la n k e tf  lo w e r  
D a n d e lio n  
P e p p e r g r a s s  
P e a r ly - e v e r l a s t i n g
on th e  s tu d y  a r e a
B r o d ia e a  d o u g la s s i  
P la n ta g o  la n c e o la ta  
C a m a s s ia  q u a m a sh  
S is y r in c h iu m  a n g u s t ifo liu m  
C e r a s t iu m  a r v e n s e  
D e lp h in iu m  n e ls o n i  
L ith o p h r a g m a  p a r v if lo r a  
F r a g a r ia  v e s c a  
G eu m  tr if lo r u m  
P o te n t  i l ia  g r a c i l i s  
R o s a  w o o d s ii  
L u p in u s s e r i c e u s  
M e lilo tu s  o f f ic ia n a l is  
G era n iu m  v i s c o s i s s lm u m  
L o m a tiu m  d is s e c tu m  
L ith o s p e r m u m  in c is u m  
C a s t i l l e j a  su lp h u r e a  
A c h il le a  la n u lo s a  
C e n ta u r e a  m a c u lo s a  
C ir s iu m  a r v e n s e  
E r ig e r o n  c o m p o s  it us 
G a illa r d ia  a r is ta ta  
T a r a x a c u m  o f f ic in a le  
L e p id iu m  p e r fo lia tu m  
A n a p h a lis  m a r g a r ita c e a
G r a s s e s
B lu e g r a s s  
C anadian  b lu e g r a s s
P o a  p r a t e n s is  
P o a  c o m p r e s s a
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O r c h a r d  g r a s s  O a c ty lis  g lo m e  rat a
S m o o th  bf o m e  l lr o m u s  in e r m is
F o x t a i l  b a r le y  H o rd eu m  .jubatum
E a s t e r n  m ea d o w  b a r le y  H ord eu m  b r a c h y a n th e r u m
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APPENDIX II
A P A R T IA L  LIST  O F  V E R T E B R A T E  F A U N A  
F O U N D  O N T H E  ST U D Y  A R E A
A . C o m m o n  d u c k s , g r e b e s ,  and  m a r s h  b ir d s  of th e  s tu d y  a r e a .
C o m m o n  an d  s c i e n t i f i c  n a m e s  fr o m  th e  A , O . U . C h e c k l is t ,  5th  
e d it io n . T h o s e  n e s t in g  in  th e  N in e p ip e  a r e a  a r e  d en o ted  b y  an  
a s t e r i s k  (* ) .
C o m m o n  L o o n  
W e s te r n  G r e b e *
R e d -n e c k e d  G r e b e *
H o rn ed  G r e b e *
E a r e d  G r e b e *
P ie d - b i l l e d  G r e b e *
D o u b le - c r e s t e d  C o r m o r a n t*  ? 
G re a t B lu e  H ero n *
A m e r ic a n  B it t e r n *
C an ad a  G o o s e *
M a lla r d *
P in ta i l*
G a d w a ll*
A m e r ic a n  w ig e o n *
S h o v e le r *
B lu e -w in g e d  T e a l*
C in n a m o n  T e a l*
G r e e n -w in g e d  T e a l*
W ood D u ck  
R e d h ea d *
C a n v a sb a c k *
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G a v ia  a d a m s ii  
A e c h m o p h o r u s  o c c id e n ta l is  
P o d ic e p s  g r is ig e n a  
P o d ic e p s  a u r itu s  
P o d ic e p s  n ig r ic o l l i s  
P o d ily m b u s  p o d ic e p s  
P h a la c r o c o r a x  a u r itu s  
A r d e a  h e r o d ia s  
B o ta u r u s  le n t ig in o s u s  
B r a n ta  c a n a d e n s is  
A n a s p la ty r h y n c h o s  
A n a s a c u ta  
A n a s s t r e p e r a  
A n a s a m e r ic a n a  
A n a s  c ly p e a ta  
A n a s  d is  c o r s  
A n a s  c y a n o p te r a  
A n a s  c r e c c a  
A lx  s p o n s a  
A y th y a  a m e r ic a n a  
A y th y a  v a l i s in e r ia
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R in g - n e e k e d  D u ck *
L e s s e r  S cau p *
C o m m o n  G o ld e n e y e  
B a r r o w s  G o ld e n e y e  
B u ff le h e a d  
R uddy D u ck *
C o m m o n  M e r g a n s e r *
R e d  B r e a s t e d  M e r g a n s e r  
H ood ed  M e r g a n s e r  
S o r a *
A m e r ic a n  C o o t*
K il ld e e r *
C o m m o n  S n ip e*
S p o tted  S a n d p ip e r*  
A m e r ic a n  A v o c e t*
W ils o n s  P h a la r o p e *  
N o r th e r n  P h a la r o p e  
C a lifo r n ia  G u ll*  
R in g - b i l le d  G u ll*
F o r s t e r s  T e r n *
B la c k  T e r n *
L o n g -b i l le d  M a r sh  W ren *  
Y e llo w t  h r o a t *
Y e l lo w -h e a d e d  B la c k b ir d *  
R e d -w in g e d  B la c k b ir d *  
S on g  S p a r r o w *
A yth ya  c o l la r i s
A y th y a  a f f in is
B u c e p h a la  c la n g u la
B u c e p h a la  is la n d ic a
B u c e p h a la  a lb e o la
Q x y u ra  j a m a ic e n s i s
M e r g u s  m e r g a n s e r
M e r g u s  s e r r a t o r
L o p h o d y te s  c u c u lla tu s
P o r z a n a  C aro lin a
F u l ic a  a m e r ic a n a
C h a r a d r iu s  v o c i f e r u s
C a p e lla  g a llin a g o
A c t itu s  m a c u la r ia
R e c u r v i r o s t r a  a m e r ic a n a
S te g a n o p u s t r ic o lo r
L o b ip e s  lo b a tu s
L a r u s  c a l i fo r n lc u s
L a r u s  d e la w a r e n s is
S te r n a  f o r s t e r i
C h lid o n ia s  n ig e r
T e lm a t  odyt e s  p a lu s t r is
G e o th ly p is  t r ic h a s
X a n th o c e p h a lu s  x a n th o c e p h a lu s
A g e la iu s  p h o e n ic e u s
M e lo s p iz a  m e lo d ia
B . C o m m o n  m a m m a ls  fo u n d  on  th e  s tu d y  a r e a .  C o m m o n  and  
s c i e n t i f i c  n a m e s  f r o m  B u r t  and G r o s s e n h e id e r  1 9 6 4 .
V a g ra n t s h r e w  
S h o r t ta il  w e a s e l  
L o n g ta il  w e a s e l
S o r e x  v a g r a n s  
M u s te la  e r m in e a  
M u s te la  fr e n a ta
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M ink  
B a d g e r  
S tr ip e d  Skunk  
C o y o te
C o lu m b ia n  G rou nd  S q u ir r e l
N o r th e r n  P o c k e t  G op h er
D e e r  M o u se
M ead ow  V o le
M ou n ta in  V o le
M u sk ra t
W h ite ta il  D e e r
M u ste la  v is o n  
T a x id e a  ta x  us 
M e p h itis  m e p h it is  
C a n is  la tr a n s  
S p e r m o p h llu s  c o lu m b ia n u s  
T h o m o m y s  ta lp o id e s  
P e r o m y s c u s  m a n ic u la tu s  
M ic r o tu s  P e n n sy lv a n ie  u s  
M ic r o tu s  m on t an u s  
O n d atra  z ib e th ic a  
O d o c o ile u s  v ir g in ia n u s
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APPENDIX III
IN C ID E N T A L  D A T A
T h is  a p p en d ix  i s  in c lu d e d  t o  l i s t  in fo r m a tio n  not u se d  in  m y  
s tu d y  th a t m a y  b e  o f  v a lu e  t o  o th e r s .
A l l  C in n a m o n  and B lu e -w in g e d  T e a l  n e s t s  w e r e  found in  
c lu m p s  o f P o a  p r a t e n s i s  (b lu e g r a s s )  and w e r e  m a d e  of th a t g r a s s  and  
d ow n . T h is  i s  s i m i la r  t o  o th e r  s tu d ie s  (B u r g e s s  et a l. 1 9 65 , B ent  
1 9 2 3 , W h e e le r  and  H a r r is  1 9 7 0 ). T h e  fo u r  C in n am on  c lu tc h e s  had  
1 0 , 10 , 7 , and 7 e g g s  fo r  an a v e r a g e  of 8 .5 0 .  T h e  th r e e  B lu e -w in g e d  
c lu t c h e s  had  10 , 12 , an d  12 fo r  an a v e r a g e  o f 1 1 .3 3 .  C in n am on  e g g s  
f r o m  th e  t h r e e  1975  c lu tc h e s  w e r e  m e a s u r e d  a s  w e r e  e g g s  fr o m  tw o  
G r e e n -w in g e d  T e a l  c lu t c h e s  (T a b le  5 ) .
T w o  out of t h r e e  B lu e -w in g e d  c lu tc h e s  h a tc h e d , and tw o  out 
o f  fo u r  C in n a m o n  c lu t c h e s .  T h e  o th e r s  w e r e  d e s tr o y e d  b y  p r e d a to r s .  
S ig h t in g s  o f b r o o d s  th a t w e r e  n e a r ly  g r o w n  le d  m e  t o  b e l ie v e  th a t tw o  
t o  fo u r  out o f  e a c h  b r o o d  h a tc h e d  b e c a m e  f le d g l in g s .
O f th e  t h r e e  B lu e - w in g e d  n e s t s  fou n d , th e y  w e r e  2 , 2 , and  
15 m  fr o m  w a t e r .  T h e  fo u r  C in n a m o n  n e s t s  w e r e  3 , 4 , 1 0 , and 25  m  
f r o m  w a te r .
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T A B L E  5 . M e a s u r e m e n ts  o f C in n am on  and  
G r e e n -w in g e d  T e a l  e g g s  to  d e m o n s tr a te  
o v e r la p  in s i z e
S p e c ie s
L en g th
(m m )
W idth
(m m )
C in n a m o n  #1 47 36
47 36
47 35
48 35
C in n a m o n  #2 45 34
45 34
46 35
C in n a m o n  #3 48 35
47 34
47 35
A v e r a g e 4 6 . 7 3 4 . 9
G r e e n -w in g e d  #1 44 35
44 35
47 36
G r e e n -w in g e d  #2 46 32
46 32
46 32
A v e r a g e 4 5 . 5 3 3 . 7
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